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1 ntrod uction 
L'année 1997 a été marquée par les points suivants : 
• définition et identification de projets en zones pastorales en collaboration étroite 
avec des ONG. Ces projets seront soumis à l'Union Européenne pour l'obtention 
d'un financement à l'issue de l'approbation des autorités européennes; 
• poursuite des travaux relatifs à l'étude d'une nouvelle pathologie affectant le 
dromadaire; 
• mais surtout : l'année 1997, avec les restrictions budgétaires du Ministère des 
Affaires Etrangères, a vu la modification d'un système de coopération en place 
depuis plus de 30 ans et focalisé avant tout sur les institutions vétérinaires de 
Debre Zeit. 
La continuité des relations entre les services vétérinaires éthiopiens et le CIRAD-
EMVT sera assurée, avant la mise en place de nouveaux projets : 
* par le maintien par !'Ambassade de France d'une structufe minimale; 
* par des missions techniques de courte durée (projets techniques 
«dromadaire» et UE à Debre Zeit, suivi de la mise en place de nouveaux 
projets, etc.); 
* ainsi que par le Dr. Pascal Bonnet, CIRAD-EMVT, en poste à l'ILRI 
(International Livestock Research lnstitute, Addis Abeba). P. Bonnet 
partage effectivement son temps d'expatriation en Ethiopie entre l'ILRI (9 
mois sur 10, voir en annexe 4 la définition de son programme de 
recherche) et le CIRAD-EMVT (1 mois sur 10). 
La venue f!n Ethiopie cette année du Ministre des Affaires Etrangères puis du 
Secrétaire d'Etat à la Coopération laisse augurer d'une reprise à moyen terme de la 
coopération dans le domaine vétérinaire. En effet, la visite du Secrétaire d'Etat s'est 
conclue par la signature de la commission mixte Franco-Ethiopienne avec le thème 
« élevage» comme une des priorités affichées en matière de coopération. 
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Le budget réduit de 1997 a permis d'assurer un minimum d'activités, essentiellement 
au cours du second semestre : mission d'identification d'un projet en santé et 
production animale et accueil d'une mission VSF, expérimentation sur la nouvelle 
pathologie du dromadaire et maintien du fonctionnement et de la logistique du 
projet. Une stagiaire du DESS production animale en région chaude/CIRAD-EMVT a 
en outre été accueillie au sein d'un montage ILRI et PVAFE (voir annexe 5). 
Gestion du Projet Vétérinaire et Agricole Français en Ethiopie 
(PVAFE) 
National Veterinary lnstitute, Debre Zeit 
Nous avons assuré un certain nombre de relations entre le NVI et des entreprises 
françaises, fournisseurs de matériel. 
Nous avons par ailleurs accueilli un technicien de la société INCEL TECH 
(Toulouse), venu en mission pour la maintenance des fermenteurs 1. 
Les problèmes techniques actuels concernent le matériel suivant: ' 
• lyophilisateurs (USIFROID et BIOLAFITIE) 
• interface informatique du lyophilisateur USIFROID 
• autoclave 
• adoucisseur d'eau 
L'organisation d'une mission technique paraît nécessaire, essentiellement pour la 
réparation et maintenance des lyophilisateurs. 
La nouvelle production du vaccin PPCC (vaccin tué, saponifié) peut débuter 
rapidement : le laboratoire spécifique est terminé et l'appareillage en place. Des 
pièces manquantes pour un apparie! (centrifugeuse en continu $harpies) ont été 
fournies pa~ la société française ALFA LAVAL. 
Des souches de l'Institut Pasteur de Paris ont été achetées (budget convention 
MAE/CIRAD) pour la production de vaccin et le contrôle de qualité des milieux 
employés. 
Nous pouvons mentionner que le statut du NVI n'évoluera pas vers une privatisation 
complète, comme cela avait été envisagé, mais vers une faible autonomie de 
1 les deux fermenteurs fournis par la société INCELTECH (100 et 400 1) sont désormais dans un état 
satisfaisant. Cette intervention a permis aux techniciens du NVI de voir les procédures de démontage des 
appareils et leur permettra d'être autonomes pour les maintenances ultérieures. Une maintenance complète des 
appareils avec changement des joints et des pièces d'usure est à programmer annuellement si les appareils sont 
utilisés de façon quasi permanente 
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gestion, sous pilotage d'un conseil d'administration nommé et dirigé par le Ministre 
de /'Agriculture. 
Projet en santé et production animale dans les zones pastorales d'Ethiopie 
(Union Européenne, DG VIII B1) 
Ce projet a été défini suite à la mission de B. Faye et J.-J. Tulasne (octobre 97, voir 
rapport CIRAD-EMVT n° 97034). L'objectif est de soumettre au bureau DG VIII 81 de 
l'Union Européenne (bureau « Sécurité alimentaire ») un projet associant des ONG 
européennes et éthiopiennes, des institutions éthiopiennes (NVI et FVM, Debre Zeit) 
et des institutions scientifiques européennes (CIRAD-EMVT et la Faculté Libre de 
Berlin) . Les domaines techniques abordés concernent les suivis en milieu pastoral de 
la santé (épidémiosurveillance) et de la productivité des cheptels. 
Ce projet a été déposé au Ministère de !'Agriculture (MoA) et au MEDAC (Ministère 
du Développement Economique et de la Coopération) et distribué aux futurs 
partenaires. Le MEDAC est désormais le passage obligé de tout projet de 
coopération. Le délai d'instruction minimum d'un tel projet est estimé à 12 mois (6 
mois pour le MEDAC, 6 mois pour l'UE). 
Projet régional came/in (Union Européenne, DG VIII) 
Un projet régional de recherche et développement du secteur camelin a été défini par 
Pascal Bonnet et Peter Schiman, et transmis officiellement au MEDAC et au MoA 
accompagné d'un courrier explicitant le montage de ce projet (voir annexe 1 ). Ce 
projet a par ailleurs été diffusé largement aux partenaires potentiels ainsi qu'aux 
différentes personnes concernées (voir annexe 1 ). Un tel projet pourrait être mis en 
place dans un délai de deux ans. 
Mission « Vétérinaires Sans Frontières » 
Nous avons accueilli un missionnaire de VSF (M. Jean Vignon, agro-économiste) , 
pour une durée de 10 semaines (voir annexe 3) . Les domaines retenus pour une 
intervention éventuelle en Ethiopie sont les suivants (ciblés sur les zones pastorales) 
• mise en place d'un ~ystème d'auxiliaires d'élevage ( «paravets») 
• mise en place d'un système de recouvrement des coûts 
• appui aux cliniques et laboratoires 
Ne disposant pas de l'agrément pour pouvoir s'installer, VSF doit dans un premier 
temps collaborer avec une ONG implantée sur le territoire éthiopien. Deux possibilités 
sont envisagées : Action Internationale Contre la Faim (AICF) et Terre-des-Hommes. 
La collaboration avec AICF se définirait dans un premier temps (en 1998) par rapport 
aux projets prévus en zone Somali (Warder & Kebri Dehar) où AICF envisage une 
action pilote dans le domaine de la santé animale (voir annexe 3) . 
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Ultérieurement, ce montage pourrait s'intégrer au projet VE/Sécurité alimentaire. En 
outre, il est à noter qu'AICF pourra disposer prochainement des « fonds de 
contrepartie (Programme Alimentaire Mondial) » pour un projet essentiellement 
basé sur l'hydraulique en zone Afar. Un volet élevage était envisagé mais AICF ne 
souhaite mettre en place qu'un seul programme élevage, donc en zone Afar ou 
Somali. 
AICF envisage de faire appel au CIRAD-EMVT pour des expertises scientifiques et 
techniques. 
Projet d'Atlas sur /'Elevage en Ethiopie 
Nous avons soumis au Ministère de !'Agriculture un projet d'Atlas sur l'élevage en 
Ethiopie. Cet ouvrage permettrait de proposer un document faisant le point sur la 
dominante économique que représente l'élevage en Ethiopie et de synthétiser plus 
de 30 ans de coopération vétérinaire franco-éthiopienne. 
Nous avons reçu un accueil favorable de nos partenaires du Ministère (Services 
Vétérinaires) ainsi que du Service Culturel de !'Ambassade de France en Ethiopie. 
Des collaborations pourront être envisagées au niveau Ethiopien (faculté, NVI, etc.) 
ainsi que parmi les autres projets Français dont le Centre Français des Etudes 
Ethiopiennes. 
Il nous faut obtenir une demande officielle du Ministère de !'Agriculture afin de 
pouvoir lancer le processus de financement auprès du CT A, bailleur de fonds 
potentiel. Nos partenaires directs (services vétérinaires) suivent le dossier avec 
attention. 
Collaboration avec le Centre Français des Etudes Ethiopiennes. 
L'incertitude relative à l'avenir du PVAFE nous a amené à contacter le CFEE (M. 
Bertrand Hirsch, Directeur). Deux types de collaboration sont envisageables : 
1. scientifique : accueil d'étudiants dans le domaine des sciences sociales 
appliquées à l'~levage (exemples : étude de la médecine vétérinaire 
traditionnelle; sociologie, ethnologie des éleveurs, etc.). 
2. logistique: gestion des véhicules du PVAFE et mise à notre disposition lors 
de nos missions. 
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Activités techniques (NVI, Debre Zeit) 
Certaines activités techniques ont pu continuer notamment celles financées par 
l'Union Européenne (projets de recherche PPCB et PPCC) ainsi que l'étude de la 
nouvelle pathologie du dromadaire. 
Nouvelle pathologie du dromadaire 
Voir rapport technique 1. 
Une pathologie similaire à celle qui a touchée toute la corne de l'Afrique en 95-96, a 
été décrite en zone Afar et Somali durant les mois de septembre à novembre (voir 
rapport technique 1, seconde partie). Il est à signaler que les conditions climatiques 
particulièrement drastiques de cette année (sécheresse puis pluies importantes) 
semblent avoir favorisé la survenue de pathologies diverses : camelpox, 
trypanosomoses et vraisemblablement des «maladies respiratoires». Une mission 
dans la zone d'Awash (voir rapport technique 1, seconde partie) a permis de 
collecter quelques échantillons et de constater que seuls les jeunes sont touchés (ce 
qui serait en faveur d'une résurgence de la même pathologie si l'on considère 
l'existence d'une immunité chez les adultes) mais avec un taux de mortalité très 
faible (guérison constatée sans traitement antibiotique)2. 
Un « memorandum of understanding » a été signé entre le CIRAD-EMVT et le NVI 
(voir rapport technique 1) afin de mettre en oeuvre une première partie 
expérimentale qui consistera en un essai de reproduction de cette maladie. 
Des animaleries/dromadaires ont été construites à Debre Zeit (sur les fonds de la 
convention MAE) et des dromadaires achetés à Negele Borana (12, budget CIRAD-
EMVT) où la résurgence d'une maladie similaire n'a pas été signalée, contrairement 
aux zones Afar et Somali. Les inoculations des différents agents étiologiques 
suspectés dans le déclenchement de cette pathologie (souches virales PPR) 
débuteront après une mise en quarantaine de ces animaux (adaptation, traitements, 
sérologie). 
2 par ailleurs, des informations du Soudan indiquent : des foyers d'une maladie respiratoire ont été décrits 
durant l' été 1994. Le premier diagnostic porté : virose PI-3 compliquée de Pasteurellose. La réponse au 
traitement avec des tétracyclines a été nulle mais s'est révélée excellente avec de la peni-streptomycine. 
L'origine des foyers serait le Butana, sur des troupeaux venant de l'Erythrée. La zone du ouest Kordofan a 
également été touchée. Le terme de « trekking fever » avait été utilisé par référence à la « shipping fever » des 
bovins. 
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Projet Péripneumonie Contagieuse Bovine, PPCB (fonds UE) 
Le National Veterinary lnstitute de Debre Zeit est concerné par la partie relative à la 
validation d'un nouveau test sérologique (C-ELISA). 
Les activités de cette année (année Il du projet) ont été réalisées à travers le travail 
d'un étudiant du Master d'épidémiologie cogéré par l'Université Libre de Berlin et la 
Faculté Vétérinaire de Debre Zeit3. 
Les travaux ont porté sur : 
• comparaison du test sérologique de référence (réaction de Fixation du 
complément) avec le nouveau test (C-ELISA) dans différentes situations 
épidémiologiques (zone ciblée : le Gojam); 
• suivi sérologique de la vaccination dans deux zones (Gojam, Ranchs et Debre 
Zeit, fermes laitières). 
Les résultats ont fait l'objet d'un mémoire (soutenanc~ à Berlin en janvier 1998) et 
d'un rapport pour le projet de l'Union Européenne. 
Un stage de deux mois a par ailleurs été financé sur ce projet pour une technicienne 
du NVI (techniques sérologiques et biologie moléculaire, au CIRAD-EMVT, 
Montpellier). 
La première commande de matériel et de consommables a été effectué sur ce projet 
(budget année Il) mais reste bloquée aux douanes Ethiopiennes pour des raisons 
administratives. Notons qu'il s'agit du premier approvisionnement du NVI, notamment 
en consommables, depuis 2 ans. 
Projet Pleuropneumonie Contagieuse caprine (PPCC) 
voir rapport technique 2. 
Un rapport relatif à la première expérimentation du vaccin vivant (vs. vaccin tué 
saponifié et contrôle M. ovipneumoniae) a été rédigé et permet d'introduire une 
seconde phase financée désormais par un projet UE et géré par le NVI. 
Les résultats obtenus lors de la première expérimentation ont permis de confirmer 
l'efficacité du vaccin tué adjuvé. La production industrielle en a été décidé. L'échec 
du candidat-vaccin vivant confirme d'autres observations sur la faible 
immunogénicité des mycoplasmes vivants. 
3 Epidemiological survey ofCBPP in western Go_üam and Awi zones of Amhara region and comparison of CFT 
and C-ELISA for the diagnosis of CBPP. By Gashaw Tekle. A thesis submitted in partial fa/filment for the 
degree of Master of Science in Tropical veterinary Epidemiology in the Freie Universitiit of Berlin and Addis 
Abeba University. 
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Collaboration avec la Faculté Vétérinaire de Debre Zeit. 
• encadrement d'un thésard DVM, sur la Peste des Petits Ruminants et la PPCC en 
Ethiopie; 
• encadrement d'un étudiant du Master d'épidémiologie (FVM & FU Berlin), voir 
supra. 
Tuberculose bovine 
Suite aux premiers travaux effectués sur la tuberculose en Ethiopie (voir rapport 
1996), un projet, pour lequel nous sommes partenaires, a été défini en collaboration 
avec l'Institut de Pathobiologie (Université d'Addis Abeba) et l'Armauer Hansen 
lnstitute (ARHI, lèpre et tuberculose) (voir annexe 2) . 
La prédominance de la tuberculose chez l'homme a conduit certaines ONG à 
envisager une collaboration dans le domaine de la tuberculose-zoonose. A cet effet, 
un mémorandum a été diffusé (Bovine Tuberculosis and zoonotic aspects in 
Ethiopia, voir annexe 2) et des collaborations envisagées avec AICF et Médecins 
Sans Frontières Belgique. 
MSF Belgique (Dr Judith Vandepitte, TB-Programme Coordinator), a travaillé sur la 
tuberculose à Jijiga-ville (région Somali) et envisage désormais d'étendre la zone 
d'intervention au milieu pastoral. L'analyse de la situation épidémiologique serait en 
faveur d'une implication non négligeable de la tuberculose bovine (tuberculose 
animale fréquente4, formes chez l'homme en accord avec une forme zoonotique5). 
Une première approche pourrait être envisagée : analyse de prélèvements humains 
afin de différencier les souches humaines des souches bovines. Cela pourrait être 
proposé aux laboratoires d'Addis Abeba mentionnés ci-dessus. 
Enfin, la tuberculose pourrait être intégrée au projet UE, dans le cadre de 
l'épidémio-surveillance, en association, au niveau des abattoirs, à la surveillance de 
la PPCB. 
4 voir en annexe « tuberculose » le projet rédigé par le SERP (South East Rangelands Project) 
5 formes extra-pulmonaires qui ne concernent pas seulement les enfants comme cela est classiquement décrit 
mais tous les âges. 
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Rapport Technique 1 
Nouvelle pathologie du dromadaire 
• résultats et programme de rec~erche 
• situation en 1997 : résurgence ? 
CIRAD-EMVT /Ministère des Affaires Etrangères (France) 
PROJET VETERINAIRE FRANÇAIS EN ETHIOPIE 
PO Box 1053, Addis Ababa, Ethiopia 
Investigations sur la nouvelle pathologie 
du dromadaire en Ethiopie 
Rapport préliminaire 
Il s'agit d'un travail axé sur l'étiologie, la pathogénie et l'épidémiologie d'une nouvelle 
entité pathologique du dromadaire observée en Ethiopie. Cette pathologie serait due à 
une ou deux souches associées du virus PPR ( « peste des petits ruminants » ). 
La PPR est actuellement une maladie majeure en Afrique sub-saharienne ainsi qu'en 
Asie. Elle est réputée frapper avant tout les caprins et dans une moindre mesure les 
ovins. Mais nos observations en Ethiopie, associées à des résultats expérimentaux 
préliminaires, nous conduisent à formuler de nouvelles hypothèse~. 
Le virus de la PPR fait partie du groupe des morbillivirus. Ce groupe comprend les virus 
de la rougeole, de la peste bovine, de la maladie de carré chez le chien ainsi que de 
nouveaux membres récemment identifiés: le morbillivirus équin et humain en Australie, 
ceux des mammifères marins en Europe. Nous pouvons parler de maladies émergentes 
pour ces dernières espèces et peut-être également pour le dromadaire. 
L'ordre des documents ci-joints essaie de respecter la chronologie de la mise en 
évidence de cette pathologie: 
Document 1. un premier courrier officiel adressé à la F.A.O. et relatif aux 
investigations menées en Ethiopie et en France lors de l'épizootie qui a 
_ touché toute la population cameline de la corne de l'Afrique et a alerté 
les Services Vétérinaires nationaux et internationaux; -
Document 2. un premier article, accepté par The Veterinary Record. Article qui décrit 
brièvement la pathologie observée, rend compte de l'isolement d'une 
bactérie et mentionne l'intervention probable du virus PPR comme agent 
étiologique primaire. 
Les morbillivirus ont un effet immunosuppresseur (action sur cellules T, 
intervention probable sur le basculement des profils cytokines Th1/Th2). 
Des formes atténuées sont régulièrement décrites avec une pathologie 
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due ensuite aux surinfections bactériennes (cela a été rapporté 
récemment pour la peste bovine au Nord Kenya, maladie pourtant 
réputée "monofactorielle" et à expression suraiguë). 
Dans le cas du dromadaire, nous supposons une intervention initiale 
virale (allure épidémiologique, résultats sérologiques et moléculaires ... ) 
avec pour conséquence une immune-suppression et le développement 
ultérieur d'infections bactériennes. 
Document 3. un deuxième article sur les résultats sérologiques et soumis, avec avis 
favorable du référent "morbillivirus" américain, à The American Journal 
of Veterinary Research. 
Nous rédigeons par ailleurs un projet d'article avec les autorités 
vétérinaires Ethiopiennes sur la description générale de l'épizootie, les 
implications soc10-economiques et les hypothèses de travail 
(épidémiologie descriptive). 
Document 4. les résultats de séquençage des souches PPR trouvées en Ethiopie sur 
les petits ruminants (hôtes habituels) et le dromadaire: proposition de 
une nouvelle classification des souches PPR. Ces résultats permettent 
actuellement de préparer avec le Dr Adama Diallo du CIRAD-EMVT un 
projet d'article sur l'épidémiologie moléculaire de la, PPR en Ethiopie. 
Les investigations sur le virus ont été relativement longues. En effet, nous avions au 
départ des résultats de séquençage "bizarre". En fait, deux souches sont présentes 
chez le dromadaire ce qui est surprenant. Par ailleurs, nous retrouvons ces deux 
souches, seules ou associées dans certains cas, chez les ovins et caprins avec une 
épidémiologie différente. Ces résultats posent le problème du spectre d'hôte, de la 
signification de l'association chez le dromadaire: cette association serait-elle à l'origine 
de la pathologie observée, par l'effet immunosuppresseur d'une ou des souches ? 
Ces réflexions nous amènent au dernier point, l'inoculation expérimentale des deux 
souches, seules et associées, chez les différents hôtes potentiels. 
Il s'agit d'un projet de protocole d'accord entre nous et le National Veterinary lnstitute 
Ethiopien dont le but est de définir le travail expérimental à partir de septembre 
prochain. 
Fr. Roger/ Rapport Dromadaire Ethiopie/ sept. 97 
Le programme de travail de cette année portera donc : 
• d'une part sur la reproduction expérimentale de la maladie à l'aide des deux souches 
PPR, à la fois sur les ovins et caprins (sensibilité respective de ces espèces) et sur 
le dromadaire (vérification du postulat de Koch), 
• et d'autre part sur la distribution tissulaire virale et antigénique. Cela devrait 
permettre d'explorer pour les 3 espèces de ruminants, par rapport aux deux souches 
virales, les voies d'excrétion potentielles, et la corrélation avec les symptômes et 
lésions observées. Il serait bien entendu très intéressant d'explorer l'immunité 
cellulaire et les profils de cytokines (immune-suppression) dans le cadre de ces 
expérimentations mais je pense que nous ne disposerons pas de suffisamment de 
temps pour cela. 
Fr. Roger/ Rapport Dromadaire Ethiopie/ sept. 97 
INVESTIGATIONS ON A NEW PATHOLOGY OF CAMELS IN ETHIOPIA 
ROGER François, YIGEZU Laike Mariam, LIBEAU Geneviève, MEBRATU Guebre 
Yesus, DIALLO Adama, 
CIRAD-EMVT, Campus International de Baillarguet, BP 5035, 
34032 MONTPELLIER CEDEX 1, FRANCE 
A new epizootic disease has substantially affected the camel population in Ethiopia 
from May 1995 until September 1996 . lt was an acute febrile infection characterised 
by respiratory syndrome, highly contagious, with elevated morbidity and low mortality 
rates, especially following antibiotic treatment. 
ln a period less than 12 months, the disease was registered in most camel rearing 
areas of the country. The morbidity rate notified is over 90 %, the mortality rate vary 
from 5 to 70% and differs in accordance to the areas and to antibiotic treatment 
practice. We have communicated informally with Veterinary personnel in Djibouti 
who informed us about the similar camel disease incid~:mce in their country and even 
in the neighbouring Somalia. Outbreaks were notified in Erytrea in 1995. 
Following a sudden onset, the major symptoms are sero-muco-purulent nasal 
discharge, lacrimation, productive coughing, dyspnea and abdominal breathing, with 
elevated body temperature (41-42°C). Swelling of sub-mandibular area and 
diarrhoea have been recorded in some cases. ln one to two weeks from appearance 
of the initial symptoms, animais get depressed, lie down and are incapable to move. 
Ali ages and sex groups are affected. Neurological signs (paralysis) have been 
observed in certain herds that previously manifested respiratory syndrome. 
Oxytetracycline and streptomycin give a good therapeutic effect particularly at the 
early stages of the respiratory disease. 
The prevalence of the Peste des Petits ruminants (PPR) in small ruminants in the 
epidemic area, as well as the appearance of similar symptoms with a rinderpest-like 
disease, its remarkably rapid spread and its pathology, has prompted us to search 
for morbilliv.irus as primary etiologic agent. Moreover, bacteriological works have 
been carried out handling dtfferent culture media. -
The current findings are : 
• Positive immunocapture for PPR virus on several samples 
• PCR confirms the presence of two morbillivirus strains closely related to the 
PPRv. 
• A competitive ELISA test has been applied on serum samples from three 
epidemiologically defined regions. We observe an increase in the sero-
prevalence rates from the first group (non affected) up to the third (sampling one 
month after the end of disease) with intermediate results for the second group 
including sick animais 
• isolation of Streptococcus equi subsp. equi from few camels (lung, bone marrow) : 
it was apparently the first isolation of the Strangles agent from camel. 
• Mycoplasma spp. antigens have been detected by Dot-Blot on some samples. 
• no Pasteurella spp. has been found. 
lt is assumable that the outbreak could have been initiated by a morbillivirus closely 
related to the PPR virus. The symptoms which were observed during that outbreak 
were milder that those of classical PPR in sheep and goats. This might be due either 
to the involvement of a mild strain or to the tact that camels are less sensitive to 
PPRV than small ruminants. Even in goats species which are known to be very 
sensitive to PPRV, there is variation in the sensitivity according to the breed. The 
virus might had an immuno-suppressor consequence which might have favoured the 
pathogenicity of the secondary bacterial infections that had been effectively treated 
by antibiotics and reduce considerably the mortality rate. The raie of the 
Streptococcus sp. has to be determined. 
Further investigations are visualised before the end of 1997, principally in an attempt 
to disease reproduction. 
Ctmlrl' 
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Dr. Yves Chcneau 
Head Anirrutl Health Section 
FAO 
Viala della Terme di Caracalla 
00100 Rome, ITALY 
Dear Dr. Cheneau, 
; 
N°960894/ 
September 9th . 1996 
Doc 1. 
_, - - - ---------------------·· ---- ... 
In Cktober 1995, one of our colleagues in Ethiopia. Dr. François Roger, detccœd by 
immunocaprure test PPR antigen in few pathological samples which were collcctcd 
from dromedaries su:ffüring from an epidcmic respiratory disease . Following those 
results, some samples were sem to CfRA.D-EMVT in December fo~ confirmation of 
the di.agno.sis. At that time, our laboratories had rccently moved ro Montpellier and 
were not operational. Thereforc, wc forwarded the samples to Pirbright Laboratory . 
In April 1996, we recdved other samrks which were collected from sick or dead 
drom~x!arîes for the identification of tilt.:, .::ausal agent involved in the epidemy occuring 
in Ethiopia. For that, wc implemented the following tests: 
- competitive ELISA ·for ::-inderpest (RP) and peste des petits (PPR) 
antibody detection, 
- PPRV and RPV antigen cietection by immunocapturc test, 
- PCR for the detection of PPRV or RPV nucleic acid detection. 
- virus isolation in ccll culrure . 
Results which were obtained in Ethiopia \Vere again confinncd in our labnratory rn 
ivlontpcllicr. With immunocapture test, F'PR antigen was detecteè . The corr:petit: \ ~ 
ELISA showe.d a serological conversion for PPR amibody t e'\,'et'" groups wi:h 
diffe:: ;nt statuses. Rinderpest antibodie:, were also detected but pr, ~;:1t·iy expressed a 
form::r immurùty. I wou.Id likc ro point out, and in reference co D. ·: R weyemamu · ~ 
Jetter (Ref SP89/1 GREP), that the sera ·w~: have analysed are from diffcrent status thru1 
those: which have been anaiysed by Dr Gopilo . Despite the above results. ai l the 
attémpts to isolate a virns ·in vero or ,_ :nb lung cclls from pathological tis~ucs wcre 
unsuc:essfull. NegatiYe results were also obtained with PCR test when our usual RPV 
or PPRV ~p gcne specific prim.ers were used . But a fragment has been amplified by 
use of a couple of prîrne:rs which scquer·ces are located in conserved area of RPV and 
PPRV Np gencs. This fragment was doned and sequenced. The data which were 
obtain.ixl were compar,ed to thosc of some PPRV isolates and RPV-RBOK (see annexed 
figun~) . The result showed that a fragment of Np gene of a virus, similar to the 
diffeœnt analysed PPRV isolares. bas been arnplified. This virus was detected. along 
' L 
wîth another PPRV of a diffcrcnt lineage, in a sarnple which has been collected from 
a sick sheep in the sam.: arca as the dromedaries. 
From the above rcsults , we would like to make the following comments : 
-In Ethlopia, at !east two lineages of PPRV are coexisti.ng. One has been found 
in a samplc collected from a dromedary suffering from respiratory disease. \Ve ar~ not 
sure '-rYether or not it is the causal agent of this disease or if it is associated wifü ,u1other 
micro organism. Indecd, while he was in Ethiopia, our colleaguc has isolatcd a 
streptococcus from dromedary sampks. This bacteria has been typed by Institute 
Paste'.ur (Paris) as Streptococcus equi subsp. equi, the agent of strangles. Ir seems chai 
only a few cases of th.ai disease have been reported in cainel species . 
~More investigation has to be can·ied out: 
• in the field (collection of other samples and more epidemiological data), 
• in our laboratory in Montpellier. We will attempt to isolate the virus on 
camei cells. ln the mcantime, tlle sequ.encing of cDNA corresponding to the full !cngth 
of Np gene obtained by RT-PCR is underway (a large fragment of F gene has also 
been doned and is und.er sequencing) . 
I apol.ogise for füe delay in reportin.g to you our prelî.nlinary results. In fact , \Ve were 
hoping to obtain concordant results from ail implemented tests for this investigati,)r'! : 
particu.larly a success in virus isolation since dromedary is not a natural hosc of PPRV. 
I \VilJ kt you know subscqucnt results which will be obtained Iater . 
Y ours sincerely. 
Dr P . C. Lefèvre 
Director of CIRAD~EMVT 
~ ... ~.c 
cc : Dr Masiga, OAU/IBAR 
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Isolation of Streptococcus equi 
subspecies equi (strangles 
agent) from an Ethiopian 
came! 
L. M. Yigezu, F. Roger, M. Kiredjian. S. Tariku 
\'ereri11ary Record ( 1997) 140,608 
A SICK female adult came! (Came/us dromedarius) was observed 
during an epizootic outbreak of disease in dromedaries in 
Ethiopia. The disease was highly contagious and characterised by 
elevated morbidity but low mortality rates. Over a period of 10 
months it spread to ail camel-rearing areas of the country (Awash 
valley. East Hararghe, Ogaden, Borana) and to neighbouring 
Djibouti and Somalia. 
The dominant clinical symptoms observed in the came! includ-
ed fever, Joss of appetite, lacrimation. oedema of the throat and 
supraorbital fossae. productive coughing, purulent nasal dis-
charge. dyspnoea, abdominal breathing, emaciation, depression 
and prostration. The symptoms were reported to have developed 
over eight days. 
On postmortem examination, the lungs showed haemorrhage 
and thickened interlobular septae, the bronchi were filled with 
foamy fluid. the heart seemed enlarged with petechial haemor-
rhages and the intestines were congesced. 
Samples of Jung and bone marrow were cultured for 24 hours at 
37°C in tryptose broth and on solid media with and without horse 
serum. Translucent colonies about 2 mm in size were isolated. On 
blood a1rnr, colonies of about 1-5 co 2 mm in diameter, with a zone 
of ~-ha~molysis , were observed. Smears showed ·the organism to 
be a Gram-positive coccus that formed into chains. The results of 
various biochemical tests are shown in Table 1. Overall. the 
results suggested that the organism was Streptococcus equi sub-
species equi. 
The pathogenicity of this bacteria for rabbits and mice was 
assessed by inoculation of a 24-hour-old pure culture by the intra-
\'enous route. Four of five mice died of septicaemia as confirmed 
by reisolation of the strain from heart blood . None of the rabbits 
died from the bacterial challenge. 
Srreprococcus species have been isolated from clinically 
healthy camels although they were not definitely identified and 
characterised (Shigidi 1973, Mahmoud and others 1988, Rana and 
others 1993). On the other hand. Streptococrns species are 
described in active respiratory disease of camels. for example, 
~-haemolytic streptococci (Pal and Chandel 1989). Streptococcus 
,·iridans, S pneumgniae and S pyoge,zes (Thabet 1994). An out-
break of contagious cough in camels has been described in the 
Gobi Desert and the bacteriological e_xamination revealed a 
haemolytic pneumococcus (Oinakhbaev 1965). 
There is no available information on the specific isolation 
of S equi equi in camelids. S equi equi has been identified as 
the causative agent in equine strangles. Typically, strangles is 
characterised by fever, acute mucopurulent inflammation of the 
upper respiratory tract and purulent lymphadenitis and abscessa-
tion. Furthermore, it is commonly suspected that non-typical 
strangles, the so-called 'bastard strangles '. is determined by an 
inadequate immune response or follows on from a viral infection 
(Wilkens 1994). Lymphadenitis and abscessation of the sub-
L. M. Yigezu, S. Tariku, National Veterinary lnstitute. PO Box 19, 
Debre-Zeit, Ethiopia 
F. Roger, CIRAD-EMVT, Campus International de Baillarguet, BP 5035. 
34032 Montpellier Cedex 1. France 
M. Kiredjian, Institut Pasteur. 28 rue du Docteur Roux. 75724 Paris 
Cedex 15. France 
Correspondence to Dr Roger 
The Veterinary Record, June 7, 1997 
TABLE 1: Biochemical reactions recorded after culture of Iung and 





Growth in sodium chloride 
6-5 percent solution 
Hydrolysis of aesculin 
Hydrolysis of arginine 
Voges Proskauer test 
Production of acid !rom inulin , 
lactose. mannitol. melibiose 
raffinose, sorbitol. trehalose 
Production of dextran and levan 
formations !rom sucrose 
Agglutination with anti-streptococcal 












mandibular retropharyngeal lymph nodes, as in the typical S equi 
equi infection in horses, were not noted in this case. However, 
subcutaneous oedema, fever and mucopurulent upper respiratory 
tract infection were described in the came! and these signs were 
commonly observed during the epizootic. The lesions described in 
this animal, and in some other cases. are possibly related to a sep-
ticaemic form as this Streptococcus species was isolated from the 
bone marrow. 
• Alpaca fever' has been described in South American camelids. 
caused by Streptococcus zooepidemirns and stress is often the 
predisposing factor (ThedfOJd and Johnson 1989). However. 
strangles abscesses in equines are rapidly invaded by S zooepi-
demicus and may confuse the bacteriological diagnosis (Wilkens 
1994). 
Strangles is a disease of domescic equines of ail age groups 
which is more severe in horses than in donkeys and mules. The 
agent is directly transmissible via oral or nasal routes and by indi-
rect means through contamination of the environment (feed. 
water. stable) by excretions from sick horses. Regrouping of hors-
es is usually a risk factor in a strangles outbreak. Although the 
came! rearing arid and semi-arid areas of Ethiopia are uninhabited 
by horses , they are inhabited by donkeys and. in fact. these 
species are used as pack animais for transportation of agricultural 
products to markets and this could favour the transmi ssion of the 
agent by contact. 
It is assumed that this bacterium played a role in the epizootic 
occurring in camels in Ethiopia. However, more bacteriological 
surveys and serological investigations need to be carried out to 
prove this. 
As far as synergism with other pathogenic organisms is con-
cemed, the morbillivirus prevalence observed (PPRV strain, unpub-
lished observation) may have favoured the dèvelopment of infec-
tion with S equi equi as a secondai')' bacterial agent. 
Detennination of the pathogenicity of S equi equi in camels is 
an area requiring further investigation by means of experimental 
inoculation and reproduction of the disease. 
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RINPERPEST AND PPR ANTIBODIES IN ETHIOPIAN DROMEDARIES 
A new epizootic disease is substantially affecting the came! (Came/us dromedarius) population 
in Ethiopia since May 1995. It is an acute febrile infection characterised by respiratory 
syndrome, highly contagious, with elevated morbidity and low mortality rates, especially 
following antibiotic treatment. 
In a period Jess than 10 months, the disease was regis_tered in most came! rearing areas of the 
country (see map 1). The morbidity rate notified is over 90 %, the mortality rate vary from 5 to 
70 % and differs in accordance to the areas and to antibiotic treatment practice. We have 
communicated inf ormally with Veterinary personnel in Djibouti who informed us about the 
similar camel disease incidence in their country and even in the neighbouring Somalia. On the 
contrast, no relevant information have been given by the Sudanese and Erytrean Veterinary 
authorities. 
Following a sudden onset, the maJor symptoms are sero-muco-purulent nasal discharge, 
lacrimation, productive _ coughing, dyspnea and abdominal breathing, with elevated body 
temperature ( 4 l-42°C). Swelling of sub-mandibular area and diarrhoea have been recorded in 
some cases. In one to two weeks from appearance of the initial symptoms, animal get 
depressed, lie down and are incapable to move. All age and sex groups are affected. 
1 CIRAD-EMVr. French Veterinary Project. PO Box 379. Debre-Zeit. Ethiopia 
2 National Veterinary lnstitute. PO Box 19. Debre-Zeit. Ethiopia 
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Oxytetracycline and streptomycine give a good therapeutic effect particularly at the early 
stages of the disease. 
Neurological signs (paralysis) have been observed in certain herds that previously manifested 
respiratory syndrome. 
On post-mortem examination, petechiae on lungs, kidneys and heart, hyperaemia and red 
hepatization of lungs, enlargement of bronchial and mediastinal lymph nodes were frequently 
registered. IBceration of the gum, congestion of mesenteric vessels, exudative pleurisy were 
occasionally noticed. 
The prevalence of peste des petits ruminants (PPR) in small ruminants in the epidemic area, as 
well as the appearance of similar symptoms with a rinderpest-like disease, its remarkably rapid 
spread and its pathology, has prompted us to screen PPR and rinderpest viroses antibodies. 
Materia/ and methods 
90 dromedary sera, collected from three epidemiologically defined regions were tested. The 
first group ( G 1) is considered as non affected and it comprises 17 serums coming from 
Southern Ethiopia collected in August 1995 while the sickness began in the Northern part of 
the Country. A second set (G2) containing 47 serums from clinically sick and contact camels 
in Eastern Ethiopia (November 1995). A third group (G3) includes 26 samples collected from 
convalescent camels from Northern Ethiopia, one month following the end of the epizootic 
disease in the region. 
A competitive ELISA using an anti-N monoclonal antibody and a recombinant PPR virus N-
protein as an antigen has been utilised (Libeau and others 1994) as well as a competitive 
ELISA for rinderpest using anti-H monoclonal antibody (Anderson and others) on 80 samples. 
The threshold value applied is 50 % of competition. 
Results 
PPR serology : 
The positivity rate for affected areas, for both G2 and G3 , is 9.6 % for PPR antibodies. None 
of the sera from the non affected area (Gl) were screened positive. 
The respective values of the distinct groups is indicated below. 
• Qualitative values: 0.0 % positive for Gl. The positivity rates for G2 and G3 are 6.4 % and 
15 . 4 % respectively. 
• Quantitative values : the values of competition recorded are illustrated in table 1. The mean 
values, calculated for each group on the basis of ail samples, are significantly different. 
Group Gl G2 G3 
Sample size 17 47 26 
Mean for ail samples* 0.247 0.323 0.391 
Variance for ail samples** 0.013 0.011 0.017 
Minimum 0.000 0.095 0.195 
Maximum 0.435 0.525 0.690 
Mean for positives samples 0.513 0.619 
Variance Tor positives sampi es 0.0002 0.007 
Table 1 : values of competition among the three groups for PPR antibodies (N-protein) 
*ANOVA : F=8.14; p<0.001. 
**variances are homogeneous with 95 % confidence (Bartlett 's test for homogeneity) . 
Rinderpest serology : 
The positivity rate for affected areas, for both G2 and G3 , is 26 % for RP antibodies. None of 
the sera from the non affected area (G 1) were screened positive. 
The respective values of the distinct groups is indicated below. 
• Qualitative values : 0.0 % positive for G 1. The positivity rates for G2 and G3 are 36 % and 
5 % respectively. 
• Quantitative values : the values of competition recorded are illustrated in table 2. The mean 
values, calculated for each group on the basis of all samples, are significantly different. 
Group Gl G2 G3 
Sample size 14 44 22 
Mean for ail samples* 0.229 0.399 0.243 
Variance for ail samples** 0.013 0.052 0.038 
Minimum 0.113 0.032 0.000 
Maximum 0.477 0.835 0.836 
Mean for positives samples 0.658 0.836 
Variance for positives sampi es 0.006 0.000 
Tablé 2 : values of competition among the three groups for RP antibodies (H-protein) 
*non-parametric Kruskal-Wallis H = 11.5, p<0.01 
**Bartlett's test shows the variances in the samples to differ (non-parametric test is preferred rather 
than ANOVA) 
Discussion 
We observe a regular increase in the PPR sero-prevalence rates from group 1 up to 3. For 
rinderpest, G2 shows the maximum percentage of positivity. 
We remark that Eastern Ethiopia was affected by rinderpest in cattle during the last trimester 
of 1994 and these results can explicit a previous dissemination of the RP virus in came! 
population. 
F ew evidences on carnet humoral response to the rinderpest virus has indicated its receptivity 
(Bares 1968, Ismail and others 1992) although clinical manifestations were not always reality 
(Conti 1913, Curasson 1947, Dhillon 1959, Scott and Mac-Donald 1962, Taylor 1968). Thus, 
clinically remarkable rinderpest in carnet remains a controversial issue (Richard 1975). 
As far as our knowledge on PPR virus antibodies prevalence in camels is concerned, we are 
only aware of the experience from Egypt where 4.2 % of 142 healthy slaughtered camels were 
screened positive by sero-neutralisation test (Ismail and others 1992). However the 
susceptibility of carnets to the PPR virus has not yet been determined. 
The target of the two tests is different : the N-protein for PPR, the H-protein for RP . The 
latest one is more capable to vary. The different evolution of the antibody rates might express 
the passage of one strain closely related to PPR strain and rinderpest former immunity or 
express the passage of a new strain having intermediary characteristics between PPR V and 
RPV. 
It is assumable that the outbreak could have been initiated by a morbillivirus. An attenuated 
form is conceivable due to a possible decrease in virulence of the viral strain or due to a change 
of host species. The virus might had an immuno-suppressor consequence which might have 
favoured the pathogenicity of the secondary bacterial infections that had been eff ectively 
treated by antibiotics and reduce considerably the mortality rate. 
Further virological investigations are necessary and are currently under way m CIRAD-
EMVT/France and in the Ethiopian National Veterinary Institute. 
Acknowledgement: 
We thank Dr. Theodros Tekle and Dr Fekaku Kebede for their collaboration in the field . 
References : 
1. Anderson, J., Mac Kay, J.A. and Butcher, R.N. 1991. The use of monoclonal antibodies 
in competitive ELISA for detection of antibodies to rinderpest and peste des petits 
ruminants viroses. In: the sero-monitoring of rinderpest throughout Africa. Phase one 
(Jeggo, M.H. ed.). The proceedings of a final research Co-ordination meeting of the 
FAO/IAENSIDNOUNIBAR/PARC co-ordinated research Program. Bingerville, Côte 
d'Ivoire, 19-23 November 1991, 43-53. 
2. Bares, J.F., 1968. Contribution à l'étude de la pathologie infectieuse du Dromadaire au 
Tchad. DVM Thesis. ENV Toulouse. N°65 . 
3. Conti, G., 1913 . Una questione molto seria di profilassi : la peste bovina nei cammelli . 
Modema Zooiatro. 24: 1-12. 
4. Curasson, G., 1947. Le chameau et ses maladies. Paris, Vigot fr., 462 p. 
5. Dhillon, S.S., 1959. Incidence of rinderpest in camels in Hissar District. lndian Veterinary 
Journal, 36 (12): 603-607. 
6. Ismail, T.M., Hassas, H.B ., Nawal M.A. Youssef, Rakha G.M., Abd El-Halim M.M. and 
Fatehia M.M., 1992. Studies on prevalence of rinderpest and peste des petits ruminants 
antibodies in camel sera in Egypt. Vet. Med. J. Giza. 10 (2) : 49-53 . 
7. Libeau, G., Lancelot, R., Colas, F., Guerre, L. and Diallo, A., 1994. Develôpment of a 
competitive ELISA for detecting antibodies to the peste des petits ruminants virus using a 
recombinant N protein. 
8. Richard, D., 197 5. Etude de la pathologie du dromadaire dans la sous-province du 
Borana (Ethiopie). DVM thesis. ENV Alfort, Créteil, 1975, n°75, 181 p. 
9. Scott, G.R. and Mac Donald, J. , 1962. Kenya camels and rinderpest . Bull. epizoot. Dis. 
Afr. 10 (4): 495-497. 
1 O. Taylor, W.P., 1968. The susceptibility of the one-humped came! (Came/us dromedarius) 
to infection with rinderpest virus. Bull. epizoo. Dis. Afr. , 16 (4) : 405-410. 
Fr. Roger 
25/05/97 [ Joc~ 
.. .. . 
/ 1 
~~ 
· - - ----------- ~ ---~--- -J 
Souches PPR ETHIOPIE 
Résultats EPIDEMIOLOGIE MOLECULAIRE 
Hypothèses 
Ovins et caprins: 
• Ovin Gewane: Zone Afar; pathologie PPR décrite essentiellement sur ovin, sur caprins dans 
une moindre mesure 
=> souches: 80% de séquence ' camel l ' et 20% de séquence ' camel 2' 
• Ovin/caprin Awash: pathologie ovine essentiellement, également sur caprins dans une 
moindre mesure 
=> 100% de ' came! 1' 
Ces deux zones sont proches géographiquement, Awash a été touché par l'épizootie 
dromadaire peu après Gewane. L'épizootie sur les ovins et dans une moindre mesure pour 
les caprins a suivi le même schéma peu après celle touchant les dromadaires . 
• Caprin Shoa Robit : PPR clinique, ovins non touchés cliniquement au moment prélèvement 
=> 100 % séquence 'camel 2' 
Il s' agit d'une zone intermédiaire entre les Highlands et les Lowlands Afar, zone de 
rencontre entre Nomades Afar et Agri-éleveurs des Highlands. (Sur les Highlands, nous 
avons observé une séro-conversion PPR sur les ovins au moment des pneumopathies 
récurrentes type « pasteurelloses» mais pas de PPR clinique) 
• Caprin 94 : foyer PPR typique sur en premier lieu sur caprins et mais également ovins 
malades(origine Ogaden), animaux réunis à Debre Zeit pour exportation (donc conditions 
élevage non naturelle) 
=> séquence très proche du ' came! 2' 
D'où les hypothèses sur le tropisme d'espèce pour les deux variants: 
• 'Carnel l ' : serait plutôt pathogè!}e pour les ovins 
• 'Carnel 2' : semble davantage pathogène pour les caprins 
Dromadaires: 
Les deux variants sont présents 
• si l'on considère d'un point de vue épidémiologique que nous avons une contagiosité et une 
initiation de type viral mais une pathologie plutôt bactérienne (activité antibiotique forte) : 
pourrait-il s'agir d'une synergie agissant avant tout sur l'immunité et donc responsable de 
l'aspect de l'épizootie? Deux souches d'un même virus pourraient-elles agir à deux niveaux 
du système immunitaire ? 
• Si l'un des deux est pathogène, il s'agirait plutôt d'une souche récente. On peut aisément 
supposer que par le passé un virus PPR a pu contaminer des dromadaires, mais sans effet 
(cf résultats séro en Egypte). Le groupe III serait-il plus «récent» ? Les prélèvements 
récents apporteront d'autres informations : les derniers échantillons proviennent de caprins 
de l'Ogaden/proche Somalie (foyer PPR classique début 97) 
ETHIOPIA 91 CAMEL 1 
® ETHIOPIA 96 OV 1 PPR75/ 
ETHIOPIA 96/3 
ETHIOPIA 96 CAMEL 2 
l:.THIOPIA 96 OV 2 
~ ETHIOPIA 96/4 
~ ETHIOPIA 94 
100.0o/o 
100.0% 
o9 no'o 1 1 1 7 .v1 1 1 
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1 
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Memo of understanding 
between 
CIRAD-EMVT & French Vet. Project in Ethiopia. France 
and 
National Veterinary Institute, Ethiopia 
on 
THE EXPERIMENTAL REPRODUCTION OF PPR ON DROMEDARY 
AND SMALL RUMINANTS BY TWO VIRAL STRAINS 
INTRODUCTION 
The Peste des Petits Ruminants (Plague of Small Ruminants, PPR) remains a problem in sub-
Saharan Africa. The current method of control is conducted by vaccination using the 
heterologous vaccine (rinderpest), but will be soon possible with the use of homologous 
vaccine developed by the CIRAD-EMVT (Dr A Diallo) which will bé available to African 
countries through the F AO/P ANV AC. 
The description and the study of a new pathological entity on the dromedary in the horn of 
Africa in the years 95-96 has permitted to suspect the implication of PPRV strain(s) as 
primary etiologic agent. 
Two PPR strains of Ethiopia, isolated by the laboratory of PATHOTROP / CIRAD-EMVT, 
and belonging to two genetic groups (named II and III), are available. 
The indirect evidences of the -role of a PPR virus occurring in the epizootic on the dromedary 
in the hom of Africa have been previously described ( cf. serological result as well as the 
bacteriological one). We need to confirm or to invalidate the role of these viroses by in vivo 
experimental reproduction of the disease. 
If we confirm this aetiology, it will be necessary in the near future to have a method of 
vaccination, if one supposes that this new viral pathology can reappear after 
reconstitution of a susceptible population of dromedaries. 
Dr. Fr. Ro~er CJRAD-EMVT I Projet PPR Ethiopie 28109/97 
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Furthermore, the clinical pictures caused by these two strains on caprine and ovine species will 
be specified. We have observed in some areas of Afar land that the ovine species being more 
permissive to the virus than the caprine ones, even though past experiences describes the 
caprine to be more affected . 
Moreover, the distribution of the PPR virus and antigens in the organism remains to be studied 
in depth as it is made for the rinderpest virus. Through this approach, we can contribute to the 
study of the pathogenesis of PPR by demonstrating the virus infection sites ( correlation with 
symptoms and lesions) as well as the extra organism excretion possibilities (the experimental 
reproduction would allow in parallel to obtain samples to carry out this study). 
These works (see annexes hereafter) will allow the publication of at least three research articles 
that will associate French and Ethiopian researchers: on the susceptibility of the dromedary, on 
the species tropism (caprine/ovine) and finally on the viral and antigenic<listribution. 
The funds for this study will be provided by the CIRAD-EMVT/French Veterinary Project in 
Ethiopia. The practical implementation will be realised at the National Veterinary Institute. 
Date:+ /.A o / qÎ 
. / ~ 
·:~ - .~ /~) 
Dr T esfaye Kassa 
Director of NVI 
4 technical annexes are hereafter displayed 
Dr. Fr. Ro~er CIRAD-EMVI / Projet PPR Ethiopie 
Date: 
Dr Joseph Domenech 
Director of CIRAD-EMVT 
28109/97 
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ANNEX 1: OBJECTIVES OF THE STUDY 
The main and final objective will be the development of a vaccine against the new came! 
disease. 
The objectives of the first phase will be: 
• To confirm or invalidate the pathological role of the PPR virus on dromedary (in parallel, a 
reproduction in Chad on dromedaries will be visualised) 
• to evaluate the association of the two isolated strains in dromedaries 
• to study the susceptibility of ovine and caprines (Ethiopian breeds) to the new isolates 
• to contribute to the study of the pathogenesis of the PPR virus: viral and antigenic 
distribution in tissues 
ANNEX 2: TARGET 
These approaches would allow: 
• To prepare appropriate vaccines (rinderpest / PPR) for dromedary once the pathogenic role 
of the viroses is confirmed. These trials will be done by CIRAD-EMVT and NVI as co-
leaders. 
• To the study the horizontal transmission of the disease, intra- and inter-species 
• to assess the role of S. equi equi as a potential secondary bacterial infection 
Dr. Fr. Ro~er CJRAD-EMVT / Projet PPR Ethiopie 28/09/97 
.ANNEX 3: TENTATIVE EXPERIMENTAL PROTOCOL AND SCHEDULE 
Station work: 
C-ELISA PPR and C-ELISA Rinderpest serology before inoculation (screening test of 
experimental animals) . 
Construction work: shed for carnels (2) and stables for small ruminants are essential. Iwo 
PPR strains are available: from genetic groups II and III. 
The practical work has to start in October and should be finished before the end of 1 997. 
1. inoculation with strain II: 6 sheep + 6 goats + 6 camels 
2. inoculation with strain III: 6 sheep + 6 goats + 6 carnels 
3. inoculation with both strains II and III: 6 sheep + 6 goats + 6 camels 
Sampling: 
1. Sampling of ail tissues 
2. Histology + immuno-histochernistry: has to be defined, needs notably cellular markers (pan 
T-cells) for a double labelling with MAb anti-PPR. 
Laboratory work: 
1. Immunocapture test will be carried out in the NVI Research Unit. 
2. PCR studies will be processed in CIRAD/Pathotrop. PCR works are foreseen at the NVI 
provided the molecular biology unit is installed. 
3. Virus isol~tion : CIRAD and NVI. A confirmation of Koch's postulate asked a re_:-isolation 
which could be carried out on only few samples. 
Dr. Fr. Ro~er CIRAD-EMVT I Projet PPR Ethiopie 28/ 0919 7 
ANNEX4:PERS0NNEL 
Executing scientists: 
Dr François Roger 
Dr Mebratu Guebre Y esus 
Dr Laike Mariam Yigezu 
Dr Adama Diallo 
T echrùcal collaboration: 
Ms. Almaz Sharew, NVI: 
CIRAD-EMVT /FVP, Ethiopia 
National Veterinary Institute 
National Veterinary Institute 
CIRAD-EMVT, France 
Faculty ofVeterinary Medicine: 
Serology, ICE 
Histopathology 
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Mission Negele-Borana 
Mission effectuée dans le Borana1 (Negele) avec pour objectifs : 
• situation sanitaire des dromadaires après passage de l' épizootie; 
• prélèvements sérologiques pour morbillivirus - mais également pour camelpox suite 
à demande du Dr B. Seck du PANV AC; 
• faisabilité d' une reproduction expérimentale PPR/dromadaire; 
• PPCB : prélèvements pour projet UE. 
PPCB: visite abattoir : carême orthodoxe, pas d'abattage, malgré l' existence d'une 
forte population musulmane. Prélèvements PPCB recueillis peu de temps auparavant 
par les services vétérinaires mais non conservés du fait de problèmes de froid. 
Visite de 10 troupeaux camelins dans la zone de Koradessa. Les éleveurs sont des 
Oromos « Arsi ». Ils ont des contacts avec les pasteurs Gari (Somalis), les Boran et 
Guji. Ils se déplacent sur de courtes distances. 
Tous ont été touché par l ' épizootie (terme local utilisé « Furo » signifiant jetage). La 
morbidité a été de 100 %, la mortalité de 24 % en moyenne2. 
troupeau nb total nb mort taux de mortalité 
1 20 4 20% 
2 23 5 22% 
3 22 2 9% 
4 20 5 25% 
5 17 4 24% 
6 20 6 30% 
7 25 6 24% 
8 28 10 36% 
9 15 5 33% 
10 13 1 8% 
Total 203 48 24% 
1 avons emprunté à l'aller la route Goba/Balé-Negele: à éviter (sauf si deux véhicules?). Rivière très 
difficilement franchissable après Dola Mena pendant les saisons des pluies. Route très mauvaise après 
celle-ci. 
2 l'office zonal, étant au courant des résultats « morbillivirus », avait demandé à l' époque au PARC 
une vaccination rinderpest. Pour le PARC, il s'agissait toujours d' une épizootie de pasteurellose. 
La majorité des dromadaires est en mauvais état et les éleveurs ont constaté une chute 
de la production laitière depuis l' épizootie3• Certains présentent une toux chronique 
depuis cette pathologie. Nombreux cas de trypanosomiase : nous avons traité environ 
15 % des animaux visités avec du Cymelarsan. Le Cymelarsan, disponible à la clinique 
au prix de 5 birrs, a été importé par l'ONG ' Save the Children' . 
Selon les éleveurs et les vétérinaires de la zone, la situation sanitaire était bonne 
jusqu' à l' apparition de l' épizootie. Depuis, par ailleurs, l' incidence de la 
trypanosomiase semble plus importante (?). 
Nous avons collecté au sein des 10 troupeaux, 60 sérums (cf. liste) d' animaux de 1 à 
21 ans (âge moyen: 7,5 ans), femelles essentiellement. 
Des dromadaires de tous les âges ont été touchés par l' épizootie. 
Répartition par âge des animaux prélevés : 








11'1 IO QO 0, 0 ... N 
... age fyear ... 
... ..,. "' ... ... ... IO t--... ... 
Comparaison/représentation échantillon: 
Dans notre échantillon : 
0-1 an : 10% 
1-2 ans: 
2-4 ans: 











3 avons rencontré au retour, après Shashamene, des nomades Kerayou remontant depuis Alaba (région 
Soddo) sur Metahara/Fentale. Plus de problèmes d 'après eux depuis l' épizootie. Les animaux (environ 
500 vus vers Lungano-Zwaï) étaient en bon état. La période annuelle passée à Alaba va de Septembre à 
Avril. 
Une reproduction expérimentale demande que les animaux soient séro-négatifs. La 
meilleure période serait la saison sèche à Debre Zeit (vers Février 98), sur des 
chamelons de moins d'un an pour garantir la non-immunisation. 
Les prix des dromadaires ( éleveurs, visite du marché - jours de marché : mardi et 
samedi) sont de 900 à 1.300 birrs pour un adulte. Les jeunes, mâle/femelle, sont 
vendus de 400 à 500 birrs. 
La zone est très intéressante pour pouvoir disposer de troupeaux sentinelles dans le 
cadre d'une épidémio-vigilance. Nous pourrions travailler en collaboration avec 
l'office zonal et la clinique vétérinaire (Dr Theodros Tekle, ancien thésard/Projet Vet. 
Français/ dromadaires). 

:- r:.:ü M: MIJ I 
Field report 
Carnel Project 
Awash, Nov. 19/20, 1997 
FAX HO.: + 2511339300 ··;· ·- "'.·•~:· .· r , .·r r -
Objective: came! disease investigation particulariy the camel pox and the ne\.Y infection 
and to collect relevant samples allowing a study on etiologic agents 
Visited sites: camel herds in the Fentale area /Oromya I and in Awash A.rba /Afar/ wt'..r~ 
targeted during this survey. 
Participants; Drs Mebratu G. Y., Laike Marian1 Y. 11\iT\TJ/ and Mr Aberra Solomon 
/FAVP Ethiopia/ 
Schcdule and acti,,ities: The tea.111 left Debre Zeit around 8.30 am on 19/11/97. ÜD 
arri-1:al at Metehara before noon, discussion \",'as held with the personnel from the 
~v1inistry of Agriculture veterinary service at the clinic. It was mentioncd that a camel 
disease characterised by coughing, nasal discharge and lacrîmation is prevaili.ng since 
one month. Unlike the {.)Utbreak 1995/ 1996. it is affecting only camel calves of 1-1 .5 year 
of age . The vets have nm encountcred any pûx Eh infection (camel pox) . According to 
their explanation, Kereyou camels recently remrned from Zeway /rift valley/ area \Vhere 
they were kept to graz.e during th.: drought months of foly-September. Hcrd visii: in the 
ncarby village was programmcd for 20/ 11/97 and the team left for Awash Arba in the 
after noon. 
At Awa;;h Arba a contact fam1er interviewed on the matter explained about the 
occurrence of the new camel disease. He agreed \.vith us to visit camels grazmg in the 
bush restricted for military training. The situation obliged to ask for authorisation from 
the army. Un accompanying officer was a--:igned ;Jnd we continued on visiting hcrds with 
the animal breeder. During herd visit, although some adult came1s were found emaciated 
v-,ith bad body condition, none of them had those clinicat signs we observed in cal"\·es 
+0251 1 6' 11-./ c, -_/ 10 .. ~. .-.~ -1 1 --L ~ 16 07 5-. - . : ~-48 S BIEN RECU #1 
P.01 
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/ lacrimaücm, coughing !. Eye: swabs were collçctd from sick calves nearly one ycar old 
and by rubbing the ocular muccsa from. 
On the 20/11/97 in the moming, the team with the veterinarian /MOA/ and technician 
rnoved to a kereyou village about 15km from Metehara town. A herd of about 50 c.amels 
of different age and sex was visited . Here also only calves manifested abundant ocular 
discharge. inappetence, laying on ground separated from apparently healthy adult camels. 
Ex~mùmninn nf thr. hrn:al cavity has not r,evealed any lesion. Nuw; vf lii~üi with 
d1arrhoea either. Some \Vere found treated \,ith hot iron by the pastoralists. According to 
livi;: stock farme:rs, sick calves recover in one month. Eye swab were collected from 
clinically sick and blood from convalescent ones. Samples are transported to Addis 
Ababa in cold chain the same day late e\'ening and are submitted to the NVI next 
mor.1mg. 
Sampling site 




Dr. Ivlebratu G. Yesus 
Dr. Laikemariam Yigezu 
CC : Dr. F. ROger 
sample quanrîty 
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_ness department disdosed. • 
Crop assesmént condùcted in six 
wor~ by . professionals :drawn 
• • • . .. 1 • • . . . . • , · . 
V i : 1, 1 tl l ' ) ""\ ~"! j o/ · 
ter prevention and preparedness 
·· . · a, - ~ •JJ :..,,a.; <,; .., · ... • ·· 
. comnuttees have been set up m 463 
. . L . . - ,. . . 
kebe_Jes of _tpe :ZOIÎe with a vièw to 
-from the Oromia State and · zonal carry out necessary supervisions on 
: ---~isaster pr~vention and prep~ed- · ... theadverse effecttbtttttn:~gÜÏ.li-
. - ness offices proved that the damage · distribution of rain:-- ·····-·· ·-·· · ~ ·· · · 
··'"caused by -th~ ; untiineiy• .r.Jn will ~Ôreover, th~ o~r,,flowing , of· 
it added. · 
1. ·'"'· . :,~. - . ....J '. ~ ': . • ' ·-· • 
.. The assesment has f\Irther proved 
. ,,~~! th~s .. year's,·· ·expected harvest 
from the 13 woredas in Jimma Zone 
; .. r ; :., : J .,. • ., ~ • . • •.-· . :· r_ .; . • : • -' '" • . , 
:..~~~~d decr~e by ~.O .p.er cent when 
C,O-!Ilp~eçl. V,:'i.th th~t. of the prevïous 
.);'F• th~ ?eP,*Il}e~t said. 
Camez diseiiSii ,sj/Tëizds 
~?~ ~~ · in Afâr 
. ~ [j I ~ 1 I :j ·:,- . -· · ·, .~ , . - .. . 
NAZARETH (ENA) - A ca.mel • support that coulcl enable to aon~ol 
-- ·ôisease that occured in September in the diseàSe. · .n-,<-: ., c .--. ,._, . ., . r, 
>·zone Three of the Afar Stat~ bas . Sorne 380,000 birrhas b,een allot-
- 1 • - ... .1 ,. .... • .,. • • • ><~v : . .· 
~ -spread out to five woredas, the zonal 
• "~âgricultural department disclosed. - . ' 
.. ' ·~. Head of the Zone Three Agricul-
~ · tural Department, Ato Musa Ah-
-- ·med, said the· current cold weather 
--- has contributed to the spread of the 
·-disease. He, however, said the de-
:· · 
0
partment has not been able toJgather · 
_ .. 'information as to how ina.ny camels .. 
~~àre dying on daily basis . 
The dèpariment is unable to .take 
any measure as there is no medicinal 
drug and necessary vehicle · to . 
- provide medical assistance, the head 
said. 
The head also said, they . have 
· ··1nformed the urgency · of the 
problem to the state agricultural 
bureau but ~ere has not be~n any 
ted in the -current fj~_cal _ year to the 
state's. agricultural~bureau for-::. the 
purchase of vetriq~~)'. , my_ci:~<;:.3:l 
equipment. and d~g~. , ~to . ~ -u~a 
sa_id. He, however, , said the bureau 
has not carried,1,, out , ,timely . 
procurement _of m~_ç\icines,_ w9ic_h 
resulted in the death •of a number of 
·.:camels that .belong 10.pastoraÙsts. , 
In a related dev~loprr.\en~ •. fi new 
·animal disease· that occured in Zone 
'._ ~ ~'1 l ._I , · . 
· Four of the Afar State has been 
foflicting serious damage;-the zonal 
agricultural ·departfuént .d_isclosed. -,, ' .. . ' . 
Head of the department, ~ Ato 
Doar Abibuti; said the disease that 
broke out in July in three woredas 
has caused the death ofsome 300 
. animais. 
: · 1 · 
· · . . . _ ... .. ·-! . •J . . •. ·.: .· 
, __ 
bèen 
sprêadi/1g . in·· Awara, Ewana and 
·'Gùlinl''wdredàs 'reveals itself like a .. ,.. . . · . 
pox on the body of animais, makes . 
~ . , . . .. , ··· ·t ., 1--
them toss and tum arid finally die, 
·theJlieadsaid, à:dding those who ate 
, , . . . 
· thé carcass or drink the milk of the 
,,.. . • ·. -;; -•• • . . ... ,.J ... . . : . , , . . 
inf ected animais have also been 
în'füéted ·b'y · the diease·. 
,- ·: The depàitrnenthas informed the 
. . . .. . · . 
urgency of the problem to the state's 
"agri~ùltural bureau but it has not yet 
received any response, ac'ccirding to 
Ato Doar. 
Aske<Ùo comment on the issue, 
the Afar State Agricultural Bureau 
has said it has not been informed of 
r.. 
· either the occurence of the disease or 
the assistance needed. If the zone 
informed the bureau on the 
situation, immediate measure would 
have been taken: the bureau said . 
:.J;?ârmers:.:g,îj.gage. in 
bortiêultµ.raJ derelôplilent 
. . . : ....... · • . : r .r .. 1.JVJ · ' · J lJ ' ,j •.) , . · . 
AMBO (ENA)- Farmers in Wol- · "- ïrrigation thricy tY~- , . . _·: . ·_ distributed to 20 farmers who haxe 
mera Woreda of West Shewa Zone · He said the farD;l~~s.,m~ the .... ~greda 0 , bèen . embraced .. m the · extension 
are engaged in . horticultural . de- aie now improyjng .t!i~ir:~~f!R~d of . programme. 
·velopment on 800 hectares of land living having been,enibraéècLin the 
.. harnessing ·and developing 26 riveis extension packag~;;i.!\4~rî~çjp~ting - A mempers of . the extension 
d springs, the woreda agricùltural in horticultural g~v.èJqpJ?e~~ _ ac- programme, 
ce said. tivities. , serviceman; 





















candidates for the purpose are believed 
EPRP members who are said to have 
seen here in Addis among whom are 
; Kebbede Desta and Yared Tibebu alias 
>essa. The recent high-level delegation 
, Speaker Dawit Yohannes is now said 
there primarily to convince some parties 
. 1e and set up their own parties . lt 
::>RDF delegation was well received by a 
dividuals who would never object to 
d fiddle in Ethiopian politics. Among 
1 Tibebu, reported to have received the 
~merica and had discussions with it . 0 
1, October 9/97 : 
give currency redemption services: An 
National Bank of Ethiopia (NBE) has 
at 550 bank note redemption posts 
tablished throughout the country to 
exchange of old bank notes for. new 
baie Jalle, governor of the, -NBE told 
: the new bank notes have àlready been 
:he various redemption posts. He stated 
::>tes should be exchanged for new ones 
1ys from the date of the beginning of 
which he said would be announced by 
a. 0 
ns Removal of Officiais: The Ethiopian 
·atic League (ESDL} has condemned the 
ly made by several council members to 
egional administrator from office. lt 
1ttempt as unconstitutiona! adding that 
,as not been recognized by the party 
1as a majority vote in the council. ln a 
they issued on October 8, Dr. Abdul 
Ato Shemseddin Mohammed and Ato 
hmed who are all ESDL executive 
nbers, said it is only the meeting of the 
in remove the regional administration 
They said the steps taken by several 
1 members were out of tune with the 
hey went on to say that charges filed 
1ional administrator are not supported 
1d have therefore been dismissed by 
1tive committee. 0 
grave responsibility: The Speaker of 
:he Federation October 8 emphasized 
,f the House shoulder the responsibility 
olations of human righ_ts in their 
1ns by coordinating their efforts and 
with administrative organs. House of 
3peaker Almaz Meko made the remark 
entation to the House of a six month 
3tion report . W /o Almaz, said MPs are 
, ~ . ... -- r ................... .., .... ..,~ ..... ,1.,. LV ,c.;:,u1vc lUd fJfOOtem at 
the local level. 0 
National Park in' Danger: Wildlife has sharply declined 
in Awash Nationa• park which occupies the leading 
place in terms of tourist attraction, Ato Daniel Kebede 
the biologist of the park complained. He said the 
park has reached a critical stage due to lack of proper 
conservation measures. Livestock farmers in search 
of grazing lands have settled in two-thirds of the area 
of the park. Ato Fassil stated that bird and mammal 
species in the park which numbered over 580 have 
now sharply decreased because the park is being 
used as grazing land for livestock farmers, according 
to the biologist.O 
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Trial production: The cotton ginning factory built in 
Gondar town by two entrepreneurs at a cost of over 
28 million birr has started trial production. According 
to the entrepreneurs, Ato Haji-Surir Ahmed and Ato 
Desalew Fenta. The factory which has four cotton-
ginning machineries gins 1,500 quintals .o.Lcotton 
daily.:.-.Q~- -- - - - --- -·- \ 
Carnel disease: Carnel disease has surfaced in Shinile 
Zone, Somali Regional State, the Agriculture Bureau 
reported. DR. Mohammed Said Hassan, head of Fish 
Resource Department in the Bureau, said a team of 
experts deployed to the area has confirmed that the 
disease affecting the respiratory organ of the animais 
has surfaced near the border with Afar Regional 
State. Although the exact figure of affected camels 
is so far unknown, a number of them are dying daily, 
according to the head. 0 
·..__ - - - -~ -- - - __ ___ __ ,,. 
Harïa,capped in difficulty: The National Association 
for the Physically Handicapped in Ethiopia (NAPHE) 
has said that the inaccessibility of prosthetic 
appliances has been causing difficulties on the 
physically handicapped population in their efforts to 
be self-supportive . The association said, though 
prosthetic appliances are produced domestically, most 
of the handicapped population could not afford to buy 
them. 0 
Forest depletion: No less than 10,000 hectares of 
forest is annually destroyed in West Hararge Zone, 
the zonal agriculture department disclosed. 
According to the department, the forest resource 
including that of Dindin and Jalomuktar is annually 
dwindling due to tree felling for farmland, housing, 
fuel and other purposes. 0 
171,000 people in need of relief food: Over 171,000 
people affected by the drought in South Tigray Zone 
need an emergency food aid, head of the zonal 
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Pleuropneumonie Contagieuse 
Caprine (PPCC) 
Essai d'un vaccin vivant vs. vaccin tué et 
contrôle 
CIRAD-EMVT (Dr. François Roger) and NVI (Dr. Laike Mariam Yigezu) 
Contagious Caprine Pleuropneumonia 
(CCPP) 
EUPROJECT 
Y ear 1: June 96-June 97 
Technical Report: 
CCPP: live and killed vaccines trials 
June 97 
The aim of this part of the work was to develop a live CCPP vaccine and to test the potency of 
inactivated vaccine on station. The main advantage visualised for a live vaccine is its 
combination in a bivalent vaccine with a PPRV strain. Several epidemiological studies have 
shown the occurrence ofboth PPR and CCPP in same areas. 
MATERIAL AND METHODS 
StudyArea: 
This part the work was conducted at station of National Veterinary Institute (NVI), Debre-
Zeit. 
Study Animais: 
Inactivated and live vaccines trials were carried out on goats purchased from North Shoa, 
considered to be CCPP free area. These goats kept in stables ( double fenced) ; fed hay and 
concentrate (wheat barn) and provided water ad lib. Antihelminthics and broad spectrum 
antibiotics treatment performed on their arrival at NVI. These goats were screened negative for 
CCPP specific antibodies by Blocking ELISA test before the vaccination. These animals were 
vaccinated against PPR with the rinderpest vaccine. 
Siek goats for contact challenge were obtained from typical CCPP outbreak area, Arbaminch 
(North Omo) ( confirmation by bacteriological means). 
Vaccination: 
1. Live vaccine: prepared from Tunisia strain (GL97P, 1981). The isolate was 
attenuated by 25 passages in streptomycin (200 µg/ml) supplemented Mycoplasma 
media (CIRAD-EMVT, France). The vaccine constituted 108 colony forming unit 
(CFU)/ml. 
2. Inactivated vaccine: saponine inactivated CCPP vaccine, « CAPRIV AX », produced 
by Kenya Vaccine Production Institute (KEVEV API). 
3. M ovipneumoniae: « live vaccine», used as negative control inoculum 
Route of administration : subcutaneous & Dose : l ml/ animal 
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During the experimental period, four groups of goats were made and kept in different stables 
as to avoid lateral passage of vaccinal strains by contact among the groups. Each stable was 
double fenced and individual attendants were assigned for each group. 
1. Group A: 25 goats inoculated with the live vaccine. 10 goats (subgroup A2) given 
booster dose 2 months after first vaccination. 
2. Group B : 26 goats given M ovipneumoniae and similarly 10 goats (subgroup B2) 
injected booster dose. 
3. Group C : 10 goats vaccinated with saponine inactivated Mccp vaccine. 
4. Group D : this was infected group produced by mixing 5 sick goats from Arbaminch 
(CCPP endemic area) and 19 susceptible goats brought from Debre-Sina supposed 
to be CCPP free . The goats from Debre-Sina 'Yere screened negative for specific 
antibodies against Mccp by B-ELISA. 
Ali goats examined daily and bled at weekly interval. Autopsies were done on 3 goats of group 
A and B. Before challenge one goat from group A, one goat from group B and two goats from 
group C died of various causes other than pneumonia. 
Challenge: 
The challenge was carried out by housing groups (A, B, C) with infected group D (following 
this most the goats contracted the disease ). 
Ali goats were examined daily and their rectal temperature recorded. Autopsy was performed 
on ail dead goats that died; the gross lesions were recorded and samples of lung, mediastinal 
and bronchial lymph nodes and pleural fluid were taken for isolation of Mycoplasma. Three 
after challenge autopsy was done on surviving goats out of which some were left for further 
observation. 
Samples were treated at immunology and bacteriology sections ofNVI research lab. 
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RESULTS 
No remarkable adverse reaction was noted at site of inoculation except in one goat vaccinated 
with inactivated vaccine. 2 months post vaccination, autopsy findings of 3 goats of group A 
and B revealed minor lung lesions. However, one goat vaccinated with live vaccine had red 
hepatiz.ation, abscessation and adhesion of the lung to the thoracic wall and was positive for 
F38. 
Post-challenge observations 
Respiratory symptoms began to appear in control and vaccinated groups 7 days after challenge. 
The clinical signs commonly encountered were nasal discharge, cough, fever and dyspnea. 
Weight loss, separation from the flock and lost of appetite were also observed. The mean 
incubation periods for group A, B, were 22.8 and 15.6 days respectively. Siek goats died at a 
mean of 8.3 (group A) and 9.3 (group B) days after the appearance of respiratory symptoms. 
Death occurred at a mean of 4.8 (group A) and 3 (group B) days after the fever began. 
Morbidity: 
Table 1 shows the incidence rate of respiratory problems 90 days post challenge in A and B 
groups. 100% of group D, 86% of group B, 71% of group A and 13% (one goat) of group C 
exlnbited respiratory symptoms with or without pyrexia. The goat of group C had diarrhoea 
with mild respiratory symptoms. 
Nasal Disharge Feverw/wo 
2ormore 
. res piratoiy 
SIZE only w/wo respiratoiy 
. fever symptorm 
symptorm 
w/wo fever 
Al 12 0 00/o 8 67% 9 75% 
A2 9 0 00/o 6 67% 6 67% 
A Oive vaccine) 21 0 0% 14 67% 15 71% 
Bl 14 1 7% 6 43% 12 86% 
B2 8 1 13% 3 38% 7 88% 
B (control) 22 2 9% 9 41% 19 86% 
Table 1 : incidence ofrespiratory symptoms A and B groups during 90 days post challenge 
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LNEGOATS Al A2 Bl B2 
Challenge-illness sample size 8 5 8 5 
mean (days) 12,0 9,2 14,8 15,4 
sd(days) 9,6 7,1 8,0 8,2 
Table 2 : duration between challenge and illness for surviving goats 
DIIDGOATS A B 
Cballenge-illness sample size 8 9 
(first illness recorded) mean (days) 22,8 15,6 
sd(days) 8,1 7,3 
Challenge-death sample size 8 9 
mean (days) 30,8 33,0 
sd (days) 5,8 11,5 
Duration symptoms sample size 8 9 
mean (days) 8,3 9,3 
sd(days) 4,0 4,3 
Duration fe"\er sample size 8 9 
mean (days) 4,8 3,0 
sd (days) 1,7 1,9 
Table 3 : duration for <lied goats 
Mortality: 
The mortality rate due to respiratory infection during 3 months challenge period is detailed in 
table 4. All infection donor goats <lied of respiratory diseases. The mortality rate in group A, B 
and C were 38%, 41 %, and 13%, respectively. The mortality rate in B2 is significantly higher 





GROUP s iz.e s ample number % number % number % 
Al 12 3 25% I S°/o 4 33% 
A2 9 4 44% 0 0% 4 44% 
-
A 21 7 33% 1 5% 8 38% 
BI IA 3 21% 0 0% 3 21% 
B2 8 5 63% I 13% 6 75% 
B 22 8 36% 1 5% 9 41% 
C 8 0 0% 1 13% 1 13% 
D 24 16 67% 8 33% 24 100% 
Table 4: Mortality rates during a period of 3 months post-challenge 
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Post-mortem findings: 
• Died goats 
Post-mortem examinations were conducted on ail goats that <lied during three months 
monitoring of post-challenge. Pleuropneumonia was the commonest lesions observed in both 
groups except in group C. Lung lesions with out the involvement of pleura were observed in 
ail groups particularly in goats that died with in short period a:fter the appearance of clinical 
s1gns. 
The lesions encountered were hyperaemia, consolidation and hepatiz.ation of the lung(s), 
exudative and fibrinious pleurisy, adhesion of the lung to the pleural surface and pericardium, 
and enlarged and oedematous lymph nodes. In most of the cases both lungs were involved 
although the severity of the lesions vary. The severity of the lesions were the same in group A 
and B, and less severe in the goat of group C that <lied of respiratory disease. Lesions could be 
more sever in either of the two lungs. 50% of the goats <lied in group,A and B had lesions 
which covered small part of the lung (s); in the rest 50% the entire or most part of the lung(s) 
were a:ffected. 
• Autopsy findings in slaughtered goats 
Goats that survived the contact challenge sacrified and autopsies were conducted. Focal areas 
of hyperaemia on the lungs, encapsulated abscesses and adhesion were the common findings. 
Firm fibrotic tissue and encapsulated necrotized materials on diaphragmatic lobes were found 
in goats of.group A and B. _The bacteriological tests are being conducted to determine the 
contents of encapsulated material. No remarkable lesions were seen in sacrified groùp C goats 
except minor hyperaemic areas on the lung. Lesions were detected in goats that were showing 
respiratory symptoms as well as in apparently normal ones through out challenge period. 
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Bacteriological findings 
Few bacteriological examinations were conducted on specimens collected from <lied goats. The 
causative agent of CCPP were detected in samples from ail groups but not from group C goat. 
Ail the samples from group A and B goats, and 3 of the 9 samples of group D were positive for 
Mccp by MF-dot using monoclonal antibodies (Mab 4.52/EMVT). 
Group Number tested Mycoplasma + Mccp + (Mab/MF-dot) 
A 3 3 3 
B 6 6 6 
C 1 0 0 
D 9 9 3 
Table 5 : bacteriological results of goats <lied after challenge 
The serologica/ results of the study flocks and bacteriological findings of s/aughtered goats 
are not here inc/uded. The laboratory results wi/l be reported in detai/ as the work is 
accomplished. 
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Vaccines Protection: 
The vaccine efficacy (VE) was computed according to cohort study design as follow: 
Disease + (D+) 
orDied (M+) 
Disease - (D-) 
or Alive (M-) 
Vaccinated ~--a ______ b__ --1 
~ntrol c d .__ ____ ..__ ___ __, 
Vaccine Efficacy (VE)= [1-a(b x d)/b(a x c)] x 100 = (1-Relative Risk) x 100 
Live vaccine : as it is shown in following tables, there was no significant differences in 
incidence and mortality rates between goats vaccinated with live vaccine and control group. 
The efficacy of the vaccine to protect the appearance of the disease was computed to 17.3% 
and gave protection of 7% against mortality. Although the VE appears higher (23 % ), booster 

















mortality (A and B) 
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, D+ D-
Group A2 6 3 
1-----t------1 
Group B 19 3 ....__ _ ....__ _ __. 
Yates x2=0.58 
incidence ofCCPP (A2 & B) 
8 
Inactivated vaccine : in the supposition that the case observed in the C goat is CCPP (but 
bacteriology is negative and lesions are not characteristic), the two following tables 
demonstrate that incidence and mortality of CCPP in group C and group B. The incidence of 
CCPP was significantly higher in group B than group C. The efficacy of this vaccine was 










incidence ofCCPP (C & B) 
M+ M-
Group C 7 
Group B 9 13 
Yates x2=1 l.27 p< 0.001 
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VE=85.5 % 
mortality (C & B) 
9 
CONCLUSION 
The efficacy of the killed vaccine bas been confirmed. According to these preliminary results 
the live one doesn't protect. The laboratory work (serology and bacteriology) is underway. 
It is proposed to leave the research on the live one and to test different vaccinal preparations 
including 2 distinct adjuvants. The following table indicates the design of the new 
experimentation. More than 150 goats are required and have to be kept in quarantine for 2 
months (serology/treatments etc.). The stable 1 is restrained for challenge. 
G Vaccine Adjuvant Goats Stable/N° 
0 STOCK 25 2 
1 Non vaccinated - 25 2 50 
2 Anthrax saponme 17 3 
3 CCPP saponine 17 3 
4 Anthrax ISA50 17 3 51 
5 CCPP ISA50 17 4 
6 CCPP + anthrax ISA50 17 4 , 
7 CCPP + anthrax saponme 17 4 51 
TOTAL 152 
Since a :first batch of goats purchased from market were found positive for CCPP (B-ELISA), 
ail have been eliminated. 
A new batch of 200 goats has already been purchased from Jiru Woreda in North Shoa 
(Highlands), supposed to be free ofCCPP. A random sampling of sera from goats ofthis area 
was conducted and goats were purchased from villages remarked as serologically free of 
CCPP. Ail the goats in the station will be soon tested for CCPP by B-ELISA test. 
The preparation of the different vaccines is underway in the NVI. The CCPP strain used is 
originated from Kenya and bas been kindly provided by Dr. Bolske/Upssala, Sweden. 
Vaccination of goats is visualised in July/ August and the challenge at the beginning of 1998. · 
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ANNEXE 1 
Projet régional camelin 
• présentation et historique 
• liste de distribution du projet 
Dr Pascal Bonnet CIRAD-EMVT. 
UCEC-CIRAD-EMVT, Campus 
International de Baillarguet 
BP 5035 34032 MontpellierCedex 
1 France 
Tel: 33 (0)4 67615800 
fac-similé : 33 (0)4 67593795 
email: BONNET@cirad.fr 
pour /'Élevage Carne/in 
From First of April 1997: 
seconded to ILRI. 
ILRI Ethiopia PO BOX 5689 Addis 
Abeba Ethiopia. 
tel: 251 1 613215 extension 113. 
fac-simile: 251 1 611892. 
email: p.bonnet@cgnet.com 
Report for a consultancy for the French Veterinary and Agricultural Project 
in Ethiopia (FV APE, Dr F. Roger, CIRAD-EMVT c/o French Embassy in 
Ethiopia), and European Union (DG 8/ M. Dale, Brussels, Belgium). 
Dear sir 
Please find herewith the final document of a technical consultancy 
conceming Carnel Sector development in the regional area of the Hom of Africa. 
Herein is also enclosed an historical reminding of information necessary to better 
understand the activity schedule of the last year in that topic. 
First of all, a reqrrest from the French co-operation (French Embassy and 
FV APE) in Ethiopia has leaded to a first set of expert ' s missions in 1994, and 
to a second round in 1996-1997. Their objectives were to investigate the 
capacity of building a development project about Carnel pastoralism in 
Ethiopia and peculiarly in the Afar autonomous region. 
Jointly an European request (DG / 8 EU Brussels) was addressed to CIRAD-
EMVT at the end of the year 1996 to assess the possibility of carrying out a 
large programme on Carnel pastoralism in the Hom of Africa , and peculiarly 
in some pilot pastoral working sites in Ethiopia , Eritrea and Djibouti, since 
the EU' s targeted funds were to be at a regional level (in an international 
sense). The possibility of working in other sites(« Borana » region between 
Kenya and Ethiopia), as well as the « Somali » region (Ogaden/Ethiopia and 
Somalia) were to be investigated also. 
Following the demand of EU, a consortium of European expert institutions 
(see list enclosed in the document) in multi-disciplinary technical fields was 
assembled during a meeting held in Montpellier (France) in January 1997 in 
order to discuss a programme . The output of the meeting led to a set of tasks 
and priorities to be taken into consideratioi:l when building such a programme. 
lt was thus decided to share out among partners the on going activity of 
assembling new information and discussing the specific fields of interest of 
each region in the Hom of Africa with local partners. The co-ordination was 
undertaken by UCEC in CIRAD EMVT/ France. 
In Ethiopia, Dr P. BONNET as co-ordinator ofUCEC has undertaken diverse 
field missions (Borana , Afar regions ) in order to cope with the specific 
requests of pastoral regions about Carnel research and development topics. 
During these field missions, he met various representative either 
administrative or technical of the autonomous regions (regional bureau of 
agriculture, NERDU, SORDU). All the missions were organised in co-
operation of other technical partners interested in similar goals (NGO's, 
scientific institutions) , and were leaded by an ethio-french team. 
During this last period of missions he has met or has had contacts with many 
representatives of the animal science and administration involved in pastoral 
programmes in Ethiopia as well as in the region: 
- at the MoA in Addis Abeba, the director of the veterinary service 
(Dr Abebe), some representatives of the PARC programme (Jeff 
Mariner, Gijs van't Klooster), Dr Ta/esse Mesfin (on behalf of the 
pastoral unit of MoA), members of extension services (Ato Zawdu 
Belette), 
- in 2 regions, the regional bureau of agriculture, SORDU and 
NERDU managers, 
- at the faculty of veterinary medecine in Debre Zeit (Dean Dr 
Getatclzew Tilahun and assistant Dean Dr Mekonnen Hailemariam 
and animal scientists) 
- at the NVI in Debre Zeit, the ethio-french research team working 
on new came/ diseases, i.e. Dr Mebratu, Dr Laike, Dr F. Roger, 
- at the University of Addis Abeba, Dr Tegegne Teka, regional p_roject 
coordinator of the dry/and Husbandry project in OSSREA, 
-at the Alemaya University of Agriculture, Ato Workineh Abebe, and 
Ato Tezera Getahun all launching new projects in came/ science, 
- at the EU delegation, Mr H. Prankaertformer rural development 
coordinator for Ethiopia, at Food securit y and Food Aid 
Programme, Mr Thomas Balivet, 
-at OUA/IBAR, the PARC programme, Dr Malcolm Saunders, Dr K. 
Lohr /rom Somali Unit, 
- in Ethiopia, diverse cooperation partners working or intending to 
work in pastoral areas : 
-AICF Ethiopia (which partnership has leaded ta a regional 
proposai for Zone 1 and 4 in the Afar area about water 
ressource and basic animal health) , 
GTZ in Addis Abeba (Dr Florian Maentzel working in 
Neguelle Borana) , 
the german scientific cooperation through the Collaborative 
Research Unit of the Berlin Free University in the vet faculty 
of Debre Zeit (Dr K. Zessin, Dr M Bauman, Dr C. Schoene) . 
Farm Africa (Sir Sandford, Vincent Gainey, Piers Simpkin, Ato 
Asefa Woldegiorgis, ), 
and the Wildlife Information Network of the Royal Veterinary 
College of London ( Robyn M Hepburn, Nigel Brown, Ato 
Debebe Dessalegne) who were interested ta Join the already 
shaped programme, 
He went also on duty at the headquarter oflGAD in Djibouti (April 1997) in 
order to investigate the potential capacity of an institutional coordination of 
the programme by IGAD (cf. report for the French co-operation). During this 
visit he met the executive secretary, Dr Tekeste Ghebray, and Mr Karaba, 
formerly in charge of agriculture department, as well as the German team in 
IGAD (Dr Sommerhalter). Meanwhile the official Djibouti's interest and 
request in this field were investigated as well as the potentia! partnership for 
scientific work. He thus met at MoA , the livestock and fisheries director Dr 
Ali Kamil, and his technical adviser Dr Merot, the GTZ representatives (Dr 
Politz ), and at ISERST, Dr Mohamed Guedda, Dr Nabil. 
For the Eritrean part, he has been in fruitful contact with Dr Gebre HIW AD 
Teame, head of livestock research in Asmara who is fully interested, and Dr 
Berhane Kiflewahid (College of agriculture and aquatic science). 
Finally the co-ordination duty has thus led to assemble information and 
proposai from the European consortium in camel research and development. 
Letters of interest and intention to participate are available from diverse 
sources. The final paper enclosed is the result of the global process of these 
· last 10 month. lt includes a proposai for a two heads programme, one part in 
Europe for the :fundamental research and information network co-ordinàted in 
CIRAD/UCEC France, and the main part in Africa , with a regional co-
ordination unit and a proposai for three working sites in pastoral region. 
This paper includes the global framework for the camel forum in the Horn 
and Europe , as well as indications for a first pilot project in Afar region, as 
the first official request for collaboration has been transmitted from the Afar 
regional bureau of agriculture. This last framework paper has been forwarded 
to DG 8 in EU' s headquarter Brussels and to the different partners quoted. 
I look forward for having your first cornrnents and your comprehensive 
understanding of the proposai, and I am at your entire disposai to give you any 
further information . 
Pascal BONNET. 

Le Document final de consultation a été transmis 
aux institutions suivantes : 
Mikael DALE 
Principal Administrator Agricultural And Rural 
Development 
CEE DG 8 
12, rue de Genève 
B 1140 Bruxelles 
BELGIQUE 
Tel. : 32 2 299 27 59 
Fax. : 32 2 299 29 08 
E-mail : michael.dale@dg8.cec.be 
EU Delegation-Ethiopia, H. Prankaert rural 
development adviser, Addis Ababa. 
Dr K. Lohr EU-Somali Unit Nairobi 
Mr Jean Luc Francois, Ministère de la Coopération, 
Direction Elevage et environnement, Paris France. 
Mr Lacognata, Ministère de la coopération cellule 
commune MAE MCD, sic de A. Martin 
PARC -Ethiopia programme, Ministry of 
Agriculture (Dr Tesmegen Alemu, co-ordinator and 
Jeff Mariner, Gijs van 't Klooster, PARC advisers) 
Parc/ OUA IBAR Nairobi , Dr Malcolm Saunders 
Faculty ofVeterinary Medicine in Debre Zeit 
(Dean Dr Getatchew Tilahun and assistant Dean Dr 
Mekonnen Hailemariam and animal scientists) 
Addis Abeba University, Dr Tegegne Teka, 
regional project coordinator of the dryland 
Husbandry project in OSSREA 
Alemaya University of Agriculture, Ato Bekele 
Tafesse, Ato Workineh Abebe, an_d Ato Tezera 
Getahun, Dr. Robert Baars launching new projects 
in came! science, 
Regional bureau of agriculture, NERDU (Afar 
region) , SORDU (Borana region), Ethiopia 
!GAD, Head Office Djibouti : Dr Tekeste Ghebray 
executive secretary, and Mr Karaba environmental 
service, 
ISERST, Djibouti, Dr Mohamed Guedda, Dr Nabil. 
NVI in Debre Zeit, the ethio-french research team 
working on new came! diseases, i.e. Dr Mebratu, 
Dr Laike, Dr Tesfaye Director. 
GTZ head quarter in Addis Abeba (Dr Florian 
Maentzel Livestock project in Neguelle Borana, 
Ethiopia) 
Wildlife Information Network of the Royal 
Veterinary College of London ( Robyn M. 
Hepburn, Nigel Brown, Ato Debebe Dessalegne) 
FAO Panvac, Debre Zeit Ethiopia, Dr Seck Panvac 
coordinator 
Mrs Pascal Juanes team leader et Thomas Balivet 
EU Food Security programme , Addis Abeba 
Ethiopia. 
MAE, Ambassade de France en Ethiopie , Service 
culturel et de cooperation scientifique et technique 
Mr J. Piguet 
Dr Wondessen, Directeur des Services Vétérinaires 
MoA, Addis Abeba Ethiopia. 
Dr Tafesse head of came! research programme. 
Dr Zellecke, head of Afar regional veterinary 
service. 
Dr GEBREHIWET Teame 
Head of Livestock Research 
Carnel scientist 
PO Box 4114 
Asmara, Eritrea. 
fax 291 I 127230 
tel 291 1 162633 
Dr Philippe MEROT, Assistant technique aupres du 
service de l' élevage et de la pêche du Ministère de 
l' Agriculture ,Djibouti. 
Dr Ali Kami!, Directeur des Services Vétérinaires 
de la République de Djibouti 
AICF-Ethiopia, Philippe Mougin , coerdinator. 
VSF France , Mr Jean Vignon 
Dr Georges Tachez International Board member of 
ILRI 
Dr. Maximilian P.O. Baumann 
Department of Tropical Veterinary Medicine and 
Epidemiology 
Institute of Parasitology and Tropical Veterinary 
Medicine 
Faculty of Veterinary Medicine 
Freie Universitaet Berlin, GERMANY 
Phone +49 +30 2093 6115 
Fax +49 +30 2093 6349 
Fax +40 +30 2093 6349 
e-mail mbaumann@city.vetmed.fu-berlin.de 
Stefan KAPPELER (Carnel scientist), M. 
Z.F ARAH (UNDP consultant) 
Laboratory of Dairy Science 
Institute of Food Science 




Tel. : 41 1 632 53 76 or 53 69 
Fax : 41 1 632 11 56 
E-mail: stefan.kappeler@ilw.agrl.ethz.ch 
Dr Knoess, Carnel Development consultant and 
scientist. 
Fann Africa / Piers SIMPKIN- Vincent Gainey, Sir 
Sandford 
Food and Agricultural Research Management 
9 - l O Southampton place; Bloomsburry 
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ENGLAND 
Tel. : 01 71 430 0440 
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FARM-AFRICA 
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ANNEXE 2 
Tuberculose 
• projet de recherche : étude de 
l'épidémiologie de la tuberculose bovine 
• mémorandum : tuberculose bovine et 
aspects zoonotiques en Ethiopie 
• projet tuberculose en région Somali. 
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2.2. Full Title of Project: 
Study on the Epidemiology of Bovine Tuberculosis in Cattle and Man in 
Salalle, North Shewa. 
2.3. ABSTRACT (Use this space to abstract your proposed research 
beginning with your central hypothesis, followed by objectives and methods. Underline 
the key words. Do not exceed 350 words). 
Abstract 
Bovine tuberculosis is an infectious disease of cattle caused by Mycobacterium bovis. The 
disease is zoonotic, transmitted to humans by aerogenous route or through consumption of 
infected milk and other cattle products. In Africa , Mycobacterium bovis appears to be 
present in a number of animal species, but there is a lack of information on its distribution, 
epidemiological patterns and zoonotic implications. Even though Salalle area is known for 
its dairy production, there is no information regarding the extent of Mycobacterium bovis 
infection in cattle and man. The aim of this study is to investigate the infection rate of 
Mycobacterium bovis in dairy animais and dairy workers and other people in the area using 
skin tests and laboratory culture. From the study substantial information will be obtained on 
the epiderniology and public health importance of bovine tuberculosis in the study area. 
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SPECIFIC OBJECTIVES 
-T o determine the prevalence of bovine tuberculosis in the state dairy farms, 
smallholder dairy development project, and private dairy farms. 
- to investigate the eff ect of management systems, farm size, breed, 
physiological status and age on infection rate. 
- To investigate the infection rate of Mycobacterium bovis in dairy workers and other 
people in the area. 
- To generate baseline information for future analytical studies 
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ANNOTATED REVIEW OF BACKGROUND FOR THE PROPOSED STUDY 
Hypothesis, materials and methods. (minimum of 500 and maximum of 3,000 words 
with full list of references keyed to text. Reference citation: follow the format of science 
citation index, Index medicus and other appropriate formats). 
Bovinetuberculosis is an infectious disease caused by Mycobacterium bovis, attacking 
both man and animals, affecting all age groups and is characterized by tuberculous lesions in 
any organ of the body (Radostits et al, 1994). 
Mycobacterium bovis has an exceptionally wide host range such as cattle, humans, 
non-human primates, goats,cats, dogs, pigs, buffalo, badgers, possums, deer and bison. 
Transmission of infection within and between these species is possible and it is mainly 
airborne (O'Reilly and Daborn, 1995). Housing predisposes to the disease and the doser the 
animals are packed together the greater the chance that the disease is transmitted (Prichard, 
1988). Calves which are housed with cows are exposed to a constant risk of infection by the 
aerogenous route, but when they are not housed with cows about 90% of them reach maturity 
without being infected ( O'Relly and Daborn, 1995). The average precentage of infected 
cattle increases with increasing herd size and age of the animal ( O' Relly and Daborn, 1995). 
It is believed that zebu cattle are much more resistant to bovine tuberculosis than European 
cattle breeds, but under intensive feed-lot conditions, morbidity rate as high as 60% and a 
depression of weight gain has been observed in tuberculous zebu cattle ( Radostits et al. , 
1994). 
Humans contract M bovis directly by inhailing the bacilli from infected cattle and 
indirectllingestng it in raw milk and milk products. Inhailing of the bacilli mainly results in 
pulmonary tuberculosis ( manifesting the same clinical and radiological~dings as _infection 
with M tubercu/osis) while ingestion results in etra-pulmonary tuberculosis in humans. Over 
40% oftuberculous patie_nts are HIV positive in some African countries (WHO, 1993). Cases 
of HIV related human tuberculosis due to M bovis have been reported in England, France and 
Southern California (O'Reilly and Daborn, 1995). 
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The increase in milk demand which was estimated at 2.5% per year for the period of 
1970-1988 for sub-Saharan Africa will be partly met by increased intensification of animal 
production, however, bovine tuberculosis being closely linked to animal intesification, is 
becoming a bottle-neck for such type of strategy (WH0,1993).The ubiquitous distribution of 
M bovis infection in farm and wild animals is likely to facilitate its infection in African 
animal population (WHO, 1993). Bovine tuberculosis has shown close links with intensive 
management and can spread rapidly where there is inadequate veterinary supervision 
(Pritchard, 1988; WHO, 1993; Rodastits et al, 1994; OIE, 1996). 
Bovine tuberculosis is diagnosed in live animals mainly by skin tests and after death by post 
mortem, histopathological and bacteriological examinations (OIE, 1992). Recently, new 
diagnostic techniques for bovine tuberculosis, such as lymphocyte proliferation and gamma 
intrferon assays have been developed. 
In Africa, there is little information on the distribution, epidemiologicc:I patterns and zoonotic 
implication of bovine tuberculosis (WHO, 1993). Of the total _African cattle population more 
than 50% are found in countries without any control measures and only approximately 10% 
are found in countries where bovine tuberculosis is a notifiable disease and testing and 
stamping-out are also applied (WHO, 1993). 
The endemic nature of bovine tuberculosis has long been recorded in Ethiopia ( FAO, 1972). 
However, only few studies have been done to asses the actual prevalence of the disease. 
Epidemiological studies are made difficult due to the traditional extensive grazing system that 
poses difficulities in sampling and animal handling and also the absence of veterinary infra-
structure (Abdo, 1993). The first survey on the prevalence of bovine tuberculosis was made 
by Shola Zonal Veterinary Laboratory from 1984-1986. In this survey, 4838 cows in 12 
dairy farms were tested by-tuberculin test and showed an average prevalence of_15.9% with 
the highest prevalence (77:7%) in Mojo State Dairy farm (Teshome, 1986). One year later, a 
total of 3352 dairy animals were tested by comparative tuberculin test and an average 
prevalence of 24.8% was reported in 10 dairy farms with Mojo still showing the highest 
prevalence (92.3%) (IAR, 1987), Post mortem findings compiled from 8 different abattoirs 
indicated 0.54% prevalence (Solomon,1975). Report of the Ministry of Agriculture on 
general meat inspection suggested that the prevalence of bovine tuberculosis to be 9.6% on 
the basis of lung condemnation and 0.8% on whole carcass condemnation in six export 
abattoirs. An annual loss of 36243 Ethiopian birr was reported as a result of organ 
condemnation due to bovine tuberculosis (Gezahign,1991). 
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Kinfe and Eshetu (1987) reported that from 40 tissue samples cultured from tuberculin 
positive slaughtered dairy animais, 17 were positive for Mycobacteria and all isolates were 
M bovis. These workers also isolated M bovis from milk of tuberculin positive cows and 
underlined its implication to public health and animal production. 
Recently, an average prevalence of 50% was reported following tuberculin test on 486 dairy 
animals in five dairy farms with the highest prevalence of 87% in Debre Zeit State dairy farm 
(Gobena and Roger, 1997). M bovis was isolated from the sputum of workers in Debre Zeit 
State dairy farm and Debre Zeit Hero Cepter on the basis of growth characterstics, 
biochemical tests and drug sensitivity (Haimanot et al, 1997, unpublished). M bovis was also 
isolated by the same parameters from the milk of tuberculin positive dairy animals and tissues 
of beef (Gobena et al 1997, unpublished). 
Demographic data have indicated that hurnan population is increasing in Ethiopia. To keep 
milk production pace with growth of hurnan population few dairy fa!1;1s were established in 
the country. Such areas include Salalle which is located immediately north of Addis Ababa. 
There are five state dairy farms in this area and in addition small holder Dairy Development 
Project (SDDP) has distributed several crossbred dairy cows to the farmers in this zone. 
Furtherrnore, a few srnall size private dairy farms have also been established in the area. 
The intensification of dairy projects in Salalle area, the introduction of exotic breeds coupled 
with the less than ideal management system prevailing in many state dairy farms create an 
ideal environment for quick spread of tuberculosis. This implies that dairy animais and 
workers in Salalle are at risk of infection by M bovis. 
The purpose of this study is, therefore, to investigate the epiderniology and zoonotic 
importance of bovine tuberculosis in Salalle, North Shewa. 
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SIGNIFICANCE OF THE PROPOSED STUDY 
Knowledge of the epidemiology of bovine tuberculosis and its zoonotic importance is 
essential for the establishment of effective control mechanisms. The present study is expected 
to provide preliminary information on the epidemiological patterns and zoonotic importance 
of Mycobacterium bovis infection in Salalle so that feasible control mechanism is introduced 




The study will be conducted in Salalle, North Western Shewa Zone of Region 4. The 
boundaries of Salalle are: Addis Ababa in South, Gojem in North, West Shewa in West and 
North Shewa of Region 3 in East. Salalle is predominantly high land though there are also 
medium and low altitude areas. Mixed farming is practiced in Salalle. 
Study subjects 
A total of 3000 dairy cattle comprising of zebu, cross and pure Holstein breeds whose age is 
above 6 months will be considered. Animals in state, dairy farms, in Smallholder Dairy 
Development Project, and in private farms will be handled separately. Dairy workers who 
have been working in dairy and other related fields for more than 3 months will included in 
the study. 
Breed and Age 
Breed and age of each study animal will be recorded. 
Physiological status. 
Physiological data will be obtained from the recored of each animal or by rectal palpation to 
establish which stage of the reproductive cycle (parturient, pregnant or dry) the animal is in. 
The stage of the reproductive cycle is known to have infleunce on tuberculin skin test. 
Management systems. 
The manage?lent systems of !?e farms will be categorized into two (Good and Poor) on the 
basis of housing systems, stocking rates, herding patterns, watering and feeding systems and 
neatness of the farms as these have direct or indirect effect on the transmission of bovine 
tuberculosis. 
Study Design 
This is a cross-sectional study in which the prevalence of bovine tuberculosis in dairy cows 
and the effect of different factors on prevalence as well as its public health importance will 
be determined. 
Materials and Methods 
i. Tuberculin test 
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Comparative cervical tuberculin test will be conducted on each of the 3000 study animals as 
described by OIE (1992). 
ii. Physical Clinical Examination of dairy workers. 
iii. Mantoux test 
Will be performed on dairy workers and cattle owners whose animals will be included in the 
study as described by WHO (1963). 
iv. Radiology 
Clinically suspected and mantoux positive dairy workers will be examined radiologically. 
v. Ziehl Neelsen staining 
Sputum samples will be collected from dairy workers who show positive reaction on 
Mantoux test and stained by Ziehl Neelsen method for Mycobacterial species. 
vi. Cultivation of Mycobacteria 
Sputum from 50 mantoux positive subjects and milk samples from 100 tuberculin positive 
dairy animais will be collected and each sample is cultured on two LJ media ( one with 
pruvate and the other without) as described by OIE (1992). 
Differential tests. 
These are used to differentiate between M bovis and M tuberculosis. 
A. Growth characterstics 
I. colony morphology 
ii. growth rate 
iii. medium of prefenmce 
iv. bacillary morphology 
B. Biochemical tests 
I. niacin test 
ii. nitrate test 
c. Drug sensitivity 
I. thiophane 2-carboxylic acid hydrazide 
ii . Pyrazinamide 
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DESCRIPTION OF F ACILITIES AT SITES OF PERFORMANCE 
The Institute of Pathobiology has vehicles for transportation and computers for data 
analysis. However, the Institute does not have well established facilities for tuberculosis 
research. Therefore, part of the experiment will be conducted at the Armauer Hansen 
Research Institute. Consumable reagents, equipments and other necessary materials will be 
purchased. 
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COMPONENT STAGES OF THE PROJECT (Describe briefly the expected 
accomplishment of the project by phase, and the estimated time for each) 
Phase 1 : Duration: Three months 
Description: Acquisition/ purchase of equipment 
Phase 2: Duration: Ei2ht months 
Description: Field works such as Tuberculin and Mantoux testin2, Sample 
collection, Physical Examinations. and Laboratozy works; Radiolo2ical Examinations of 
workers. Cultivation of Mycobacteria and conductin2 Differential test. 
Phase 3: Duration : Three months 
Description : Data analysis and reportin2 
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COST OF PROJECT. Give an itemized listing of the direct costs involved in the project. 
Omit cents. 
9.1. PERSONNEL COSTS 
Name Qualification 
G. Amini DVM 
J. Buza Immunologist 
F. Roger Microbiologist 
G. Abate Microbiologist 








in Eth. Birr 
Duration Total in Birr 
ofwork 
32 birr x 10 days x 15 trips 4800 
32 birr x 10 days x 5 trips 1600 
32 birr x 10 days x 5 trips 1600 
32 birr x 10 days x 5 trips 1600 





The number of trips is high becouse of the nature of the study that it requires to visit each 
study animal twice ( the second visit is 3 days after the first). 
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9.2. EQUIPMENT 
TYPE OF EQUIPMENT ESTIMA TED COST IN ETH. BIRR 
Tubes for culturing 
Universal bottles 
Conical tubes 
Racks for holding 
culture tubes 
300 tubes LJ media 






avian and bovine tuberculins ( PPD' s) 14000 
skin test kit 2000 
Total 
(two automatic syriges, 
clipper and caliper) 
9.3. TRANSPORT COST 
SPECIFICATION OF TRANSPORT 
(Personnel, Specimen and Equipments) 









9.4. MISCELLANEOUS Estimated cost 
(Information, stationary, Publication, etc. ) 1500 
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Bovine tuberculosis and zoonotic aspects in Ethiopia 
Tuberculosis in human is now considered as one of the most important infectious 
disease in the world. Human tuberculosis is firstly caused by Mycobacterium 
tubercu/osis but also by Mycobacterium bovis, the agent of bovine tuberculosis 
(BTB). This Mycobacterium affects also the others domestic ruminants: camels, 
sheep and goats. 
Humans can contract M. bovis directly by inhaling the bacilli from infected cattle and 
indirectly by ingesting it in raw milk and milk products. The inhalation of bacilli causes 
a pulmonary tuberculosis while the ingestion causes an extra-pulmonary 
tuberculosis. The pulmonary form shows the same clinical and radiological findings 
as an infection with M. tuberculosis, 
ln one hand, the traditional consumption of milk in nomadic ateas as well as the 
general increase of its demand in Africa and in the other hand the high prevalence of 
HIV infection, which seems raise the occurrence of BTB, place the BTB as a priority 
into the field of the veterinary public health. 
ln Africa, there is a lack of data about the geographical distribution, the prevalence, 
the epidemiological patterns and the zoonotic implication of bovine tuberculosis. 
ln Ethiopia, we assume that its part in human TB could be important: 
• some surveys showed that the prevalence on cattle could reach 80 % in dairy 
farms and more than 10 % in pastoral areas (Afar); 
• the traditional consumption of milk as well as the absence of sanitary control are 
strongly in favour of the existence of the zoonotic form. 
We can propose two levers of intervention: 
• At the animal level: 
* milk sampling has to be processed; 
* tuberculination test can be carried out to estimate the prevalence rate in a 
given area. 
• On human, sputum from TB patients can be analysed for the differentiation of M. 
bovis and M. tuberculosis. 
François Roger, C/RAD-EMVT 
Projet Vétérinaire Français en Ethiopie 
ln Ethiopia, there are projects on BTS in the Faculty of Veterinary Medicine (Debre 
Zeit), in AHRI and lnstitute of Pathobiology (Addis Ababa). The projects are targeted 
on peri-urban zones. Preliminary contact with the lnstitute of Pathobiology indicates 
that one can propose a collaboration, notably in the aim to analyse the samples 
coming from pastoral areas. Concerning the collaboration visualised with NGO's 
working in the field of animal health, we have firstly to focus on the analyse of human 
samples which can be sent to the lab for the differentiation of the two species. 
Costs: 
• Tuberculination tests on field (the main constraint is that the animais have to be 
checked a second time 72 hours after the injection test): 10 birrs per animal 
(including the reagents and the material). 
• Bacteriology!PCR in laboratories/Addis (milk and sputum) : at least 200 birrs per 
test (100 birrs for the classical bacteriology). 
François Roger, CIRAD-EMVT 
Projet Vétérinaire Français en Ethiopie 

-, ... 
PROJECT PROPOSAL ON STUDY 
OF 
COW'S AND CAMEL'S MlLK. 
FOR 
TUBERCULOSIS 
The South East Range Lands Project covers about 245,000 
km' areas of eastern Ethiopia which is inhabited almost by 
Somali people. It is one of the least developed regions 
compr1s1ng inhabitants whose main stay of their economies 
are sclely dependent on livestock production which hardly 
keep pace with human population growth. 
use pastoral range-livestock production systems 
which are production systems based on the use of natural or 
semi-natural vegetation via domestic animais. In pastoral 
systems the main product is rnilk and the main function of 
livestock is subsistence, although social and cultural 
functions are also important. 
The Somalis are almost entirely dependent on milk, this 
dependence being reflected in the herd structure and in the 
way it is manipulated. A premium is placed on rnilking 
females. The livestock census of carried out in the 1970 
indicates; 1 million Camels, 6 million Sheep, 4.5 million 
Goats, and 6 million Cattle. 
' . ·- ·- ...... ,-.-.v•,··--·-··--··----- ------- ~ ·· _______ __ _.,.......,_, ______ --~-·- · r -··--- -~ -, ~ : . 
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If half of Camels and Cattle are females and 3û % of 
them are milking animals (CSA office, 1995/96) and according 
te ~;-.eVious study the total lactation yields are 1800 and 
25û litres from Camels and Cattle respectively. Thus, 
roughly about 750,000 tons of Camel's milk and 205,000 tons 
of milk are produced per year. 
The factors affecting milk yields are those common to 
all dairy animals, nutrient supply, health status, milk 
processing, genetic potential for milk production, number of 
previous lactations or age of the animal. The first three 
are readily exploitable for increasing milk production 
providing the respective inputs and services are available 
and their application profitable. 
The objective of this study is te assess the health 
status cf the animal by investigating their milk for various 
disease in general and for tuberculosis in particular. 
Tuberculosis is- a bacterial disease which affect human and 
animals. Tuberculosis remain the biggest killer in the world 
as a single pathogen; while it hits children as well as 
elderly, the worst affected are adults between 15 and 59 
years of age i.e. the parents, workers and leaders in 
sociaty. Tuberculosis accounts for 26 percent of all 
avoidable deaths in Third World countries. 
. ·····--·--·-- --- - ·· -- ,·---·-- ,1 ---· . 
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Tuberculosis is transmitted through cough and sputum, 
and milk of animals. Disease can occur in cattle and camels 
which was often passed on te human through milk. 
With control of cattle tuberculosis by treating 
cul~hg of infected anirnals and pasteurization of rnilk, the 
developed countries have largely prevented bovine 
tuberculosis in man. 
MATERIALS AND METHODS 
Tc know the importance of tuberculosis on public health a 
daLa wili be collected from Karamara hcspital, Jijiga. This 
part has been done partially (1988 E.C.) but it remains some 
part cf it which will be completed. 
compiled data shows that the human tuberculosis patients 
are increasing by two fold which rises from 4û0 (1986 E.C.) 
to 1200 patients (1988 E.C.) within three years of time (see 
annex 1 & 2). This part of the research still needs the 1989 
E.C. data and the number of confirmed cases by biopsy 
(tissue taken _from the patient and confirmed in Pasteur 
institute, Addis ababa). 
The second partis screening out the camels and cattle by 
using tuberculin test and those which are positive by this 
test and that shows clinical evidence of the disease. 
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m'" . .. . • 1ne r.nira step will be those animais are identified as 
previous procedure ,.,. ; l 1 n..L....L..L be tested a.gain for 
tuberculosis by taking milk sample from each teats and each 
animal. The milk samples will be screened 
Calif9rnia (rapid) Mastitis Test (CMT). 
,· ,,. 
0 11~ u. ... using 
Th~ final step may be milk samples that are still positive 
for the third step will be further identified by 
bactericlogical culturing of the milk at the laboratorï. 
very crucial phase in identifïing the specific 
disease . 
1JU1l4 'l'J UlV 
The total period of Lime requireâ for the research will be 
J ~ (,,;::· 
about ~ke- mcnths. The research can be 
budget 1s released. 
P.,4R'l'JCJ PAN'l"S 
Gedlu Mekonnen Epidemiologist 
Terefe Feleke Senior laboratory technician 
Eshetu Zewdei Senior laboratory technician 
IMPLEMENTOR 
South East Range Lands Project 
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ANNEXE 3 
Mission de l'ONG 
<< Vétérinaires Sans Frontières >> : 
• Courrier adressé aux Services 
Vétérinaires Ethiopiens (bilan résumé de 
la mission) 
• Projet de collaboration avec « Action 
Internationale Contre la Faim » (AICF) 
Dr Wondossen, 
Addis Abeba, 1 st december 1997 
Dr Wondossen Asfaw 
Head, Veterinary Service Department 
Ministry of Agriculture 
Addis Abeba 
During my mission with the French Veterinary Project I have visited different parts of Ethiopia and met several 
veterinary services staff ofyour Ministry: in the Southern Nations and People region (districts of Gofa and Zala 
Oba Male), in the Afar region and in the Amhara reg ion ( districts of Gera Keya, Efreta Geden and Sekota). After 
these first visits I would like to expose you some considerations : 
* Ali the MoA staff encountered recognize that there is a strong need to increase the sanitary coverage of the 
animal population. The three main problems frecuently encountered are : distance between the herders and the 
veterinary services (animal health posts or veterinary clinics), Jack of transport for the veterinary services staff 
and shortage ofveterinary drugs (supplies delays, expiry date). 
* To solve these problems a lot of organizations have organized the training of private paravets (also called 
Animal Health Auxiliaries or Community Animal Health Workers). Unfortunatly the results seem disappointing 
and the majority of them are not yet working or not efficient. Different explanations have been put forward : 
Jack of follow-up of these paravets, impossibility for them to be supplied in essential drugs, no financial 
incentive. Furthermore there is a strong problem with some projects which have supplied inappropriate drugs to 
paravets who are not in the capacity to use them. 
* One possibility to improve the access for herders to an efficient animal health service jn remote areas would be 
to clearly separate the responsabilities of the MoA and the private sector at grassroot level. We can propose that 
the main activities of the veterinary services of the Mo A could be : 
-zoonosis control 
-main epidemics control 
-treatment of special diseases 
-laboratory diagnosis 
-important surgical practices 
-private sector supervision 
On the other part the private sector at village level could be in charge of : 
-promotion of the prevention 
-treatment of the current diseases 
-veterinary drug supply 
-small surgical practices (like castration) 
-epidemio surveillance (informing the MoA of any disease outbreaks) 
* It would be possible for an organization like Vétérinaires Sans Frontière (VSF) to support such a policy with 
technical and financial aspects. VSF get some experience in several countries of different continents (Africa, 
Latin America and Asia) in the implementation of livestock development project with animal health component. 
The main objective is to implement an efficient and sustainable system to allow the herders to control the main 
diseases they face up. In the case ofEthiopia one possible intervention ofVSF could be: 
1) Implementatjon of a paravet system with the following activities : 
-realization of pedagogical material (leaflets, posters). This material can be duplicated ·and 
used afterwards by the MoA staff or other organization. 
-training at community level. 
-follow-up of the paravets activities in their villages : this point is fun dam entai to insure the 
quality of the service, to control the activities of the paravets and to improve their ability. 
Vétérinaires Sans Frontières 
Espace Rhône A lpes Coopération 
14, avenue Berthelot 
6936 1 LYON Cedex Oï - FRANCE 
Tél. : 04 78 69 79 59 - Fax : 04 78 69 79 56 
E-mai l : vsf@globenet.org 
CCP Lyon 6200 M 
Membre du Croupl' lnitiJtives 
Membre de l 'U nion mondiale pour l.i N,1turc tU IC:-S , 
VSF est reconnue d 'uti l ité publique p.ir d(·cret clu 1-;- m,1i l 'J'Jb 
A period of at least 3 years is generally necessary to implement an efficient paravet system. After the VSF 
intervention, new trainings, necessary refreshing courses and follow-up can be organized either by the MoA or 
by private organization (private veterinarian, paravets association, ... ) if the activities generate enough income. 
2) Implementation of a reyo!vjng funds system in order to supply veterinary drugs. 
This is the key to improve the access to basic animal health care. This scheme must be implemented with a total 
cost recovery system with the aim of being sustainable after the support of any externat project. The price level 
has also to allow a financial incentive for the paravets. Agreements have to be made with the different MoA 
clinics in order to harmonize the different drugs prices. 
3) Support of MoA cjjnics and Iaboratories providing them with the necessary materials and 
equipments. 
I would be pleased if we can receive your comments about these points and if we can have the support of your 
Departrnent to implement such activities in your country for the benefit of the herder population. 
Sincerely yours, 




PROPOSITION DE COLLABORATION 




Action Contre la Faim (ACF) met en place des projets d'urgence et de réhabilitation dans 
quatre domaines : nutrition, santé, eau et agriculture. 
ACF bénéficie d'une expérience importante dans des pays arides et semi-arides : Tchad, 
Ethiopie, Mali, Soudan, Somalie, Somaliland et Sahara Occidental. 
Actuellement les actions d' ACF en Ethiopie visent à améliorer la sécurité alimentaire à travers 
un programme intégré de santé primaire et d'approvisionnement en eau dans la zone de 
Warder (région Somali). Ce projet se terminant en avril 1998, ACF recherche les possibilités 
de prolongement de ses actions en région Somali (Warder et Kebri Dehar) notamment en 
incluant des activités en santé animale, l'élevage étant un facteur clef de la sécurité 
alimentaire. 
De plus, avec un financement de l'ambassade de France en Ethiopie (fonds de contrepartie de 
l'aide alimentaire française) ACF est en attente de commencer un projet en région Afar (zones 
1 et 4) intitulé : « Integrated animal health and water resources deve/tJpment project ». Ce 
projet comporte les activités suivantes : 
Santé animale : formation des éleveurs en santé animale, formation de paravets, 
amélioration des capacités de diagnostic, approvisionnement en médicaments 
vétérinaires, étude des systèmes de production et propositions d'amélioration, 
organisation des éleveurs. 
Eill! : réhabilitation et forage de puits, formation, organisation communautaire, 
construction et réhabilitation de bassins d'abreuvement du bétail. 
Ce projet fait suite à des contacts entre le CIRAD-EMVT et Action Contre la Faim qui 
souhaite s'assurer un appui technique sur les actions en santé animale. 
Vétérinaires Sans Frontières (VSF) met en place des projets de développement dans quatre 
domaines : santé animale, gestion des systèmes d'élevage, gestion des ressources naturelles et 
organisation des éleveurs. 
VSF a de nombreuses expériences d'actions dans les zones pastorales de Mauritanie, Mali, 
Niger, Tchad et Erythrée _ avec l'appui à la privatisation des services vétérinaires, 
l'organisation et la formation des éleveurs en santé animale de base et l'amélioration de la 
gestion des terroirs (régénération des ressources naturelles, bosquets fourragers, 
complémentarité agriculture-élevage). 
En 1988 VSF a participé à la mise en place en Ethiopie d'un atelier de pierres à lécher à 
Awash pour la région Afar. Fin 1994 une mission de prospection a été réalisée en Ethiopie et 
a aboutit à une proposition de projet « Animal health in the lowest Awash valley » pour la 
région Afar. Ce projet n'a pas pu être mis en place pour des raisons de financement. La 
proposition présente trois activités principales : santé animale (amélioration des capacités de 
diagnostic, de conseil et de traitement; formation de paravets), amélioration des systèmes 
d'élevage (intégration agriculture-élevage, pierres à lécher) et commercialisation des petits 
ruminants. 
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Actuellement VSF réalise une mission de 3 mois ( octobre-décembre 1997) pour évaluer les 
possibilités de mise en place de projets de développement de l'élevage en Ethiopie tant du 
point de vue technique qu' institutionnel ainsi que pour relancer la proposition de 1994 en 
zone Afar. 
2. INTERETS DE COLLABORATION POUR LES DEUX PARTIES 
Les deux projets de Action Contre la Faim et de VSF en région Afar présentent certaines 
similitudes dans les activités et la méthodologie proposées. En regard de la situation actuelle 
de la région Afar, la proposition de VSF de 1994 est toujours d'actualité. Cependant plusieurs 
organisations ont commencé ou désirent travailler sur la santé animale en région Afar : 
1. Afar Pastoralist Development Project, financé par le FED, a formé 58 paravets en 
région 3 sur la période 1995-1997 et prévoit pour le futur de s' étendre en zone 4. 
2. Le Parc-vac (Participatory Community based Vaccination) avec un financement 
USAID a formé 34 paravets et a la possibilité de continuer. 
3. le MoA avec des financements PNUD et ESDRF (Ethiopian Social Development 
Rehabilitation Fund) forment une centaine de paravets. 
4. F ARM Africa : un projet devrait commencer en zone 1 dès 1998. 
5. Action Contre la Faim, en zones 1 et 4. 
6. CIRAD-EMVT 
La position actuelle de VSF est donc de ne plus proposer un n-ième projet en santé animale 
pour la région Afar mais de s' associer avec une de ces organisations, d' autant plus que les 
nécessaires, et difficiles, démarches administratives avec les autorités locales sont déjà bien 
avancée, au moins pour F ARM-Africa et Action Contre la Faim. 
Pour Action Contre la Faim, l'intéret de s' associer avec VSF pourrait être de bénéficier de 
l'expérience de VSF dans les domaines de la santé animale et de la recherche-action pour 
améliorer les systèmes d 'élevage. VSF a une longue expérience sur la formation des éleveurs 
en santé animale et sur la réalisation de matériel pédagogique utilisant différents supports 
(radio, cassettes audio, affiches, manuels). VSF a aussi réalisé un document méthodologique 
sur la formation d' agents de santé animale avec la présentation de différentes techniques 
pédagogiques. 
Pour VSF, l' intéret de s'associer avec Action Contre la Faim serait de bénéficier de sa 
connaissanc.e des zones pasto_rales de l'Ethiopie (région Somali), de profiter des c_ontacts et 
accords dont bénéficie déjà ~CF avec les différentes autorités régionales (Afar et Somali) et 
de pouvoir commencer à travailler en Ethiopie sous couvert de la convention entre le 
gouvernement éthiopien et ACF. En effet la procédure d' enregistrements de nouvelles ONG 
en Ethiopie ( comme VSF) peut prendre entre une et deux années. 
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3. PROPOSITIONS 
VSF fait deux propositions à discuter avec Action Contre la Faim. 
3.1. Associer les deux propositions de Action Contre la Faim et de VSF en 
région Afar en un seul projet : 
Ce projet pourrait être exécuté conjointement par Action Contre la Faim pour la partie eau et 
par VSF pour la partie santé animale. 
Si le financement avec les fonds de contrepartie de l' aide alimentaire française ne se 
débloquent pas, il pourrait être possible de présenter ce projet à l' Union Européenne 
(programme DG8B 1, sécurité alimentaire). Avec le même accord dont bénéficie Action 
Contre la Faim en région Afar le projet pourrait être rapidement mis en place après réception 
des fonds. Cela éviterait aussi à Action Contre la Faim de supporter les coûts de 2 expatriés. 
Suite aux nombreux contacts avec le CIRAD-EMVT, il serait possible de les associer dans le 
montage de ce projet pour bénéficier, lors de la mise en place des activités, d'un appui 
scientifique et de leur connaissance de la région (sous forme de missions d' appui). 
3.2. Monter un projet commun en région Somali (Warder et/ou Kebri Dehar) : 
Le même genre de montage pourrait être réalisé entre Action Contre la Faim et VSF pour la , 
région Somali dans le cadre d' une deuxième phase du projet Warder et/ou du nouveau projet 
de Kebri Dehar. 
Dans le domaine de l' élevage les actions à envisager sont : 
Santé animale: 
-1- Diagnostic des principales pathologies et des techniques de soins 
vétérinaires traditionnellement utilisées. 
-1- Mise en place d'un réseau d' approvisionnement en médicaments. 
-1- Mise en place d' un système de paravets assurant une couverture 
sanitaire de base auprès des éleveurs (sélection, création de matériel 
pédagogique, formation, suivi). 
-1- Autonomisation du système : recherche de partenaires ( opérateur 
privé, groupement d' éleveurs, ... ) et appui. 
Amélioration des systèmes_d'élevage: 
-1- Diagnostic des systèmes de production et des principales contraintes 
à l'élevage (carences nutrionnelles, points d ' abreuvement, ... ). 
-1- Activités de recherche/action auprès des éleveurs dans les domaines 
suivant: 
-intégration agriculture/élevage pour les éventuelles 
zones 1rr1guées, 
-gestion des ressources pastorales : techniques de 
piégeage de l ' eau, fourrages herbacés et ligneux, 
-atelier de pierres à lécher, ... 
-1- Diversification avec, par exemple, le développement de l'élevage de 
volailles (intérêt pour les femmes). 
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Les étapes d'un tel montage pourraient être : 
1. Accord de principe entre Action Contre la Faim et VSF. 
2. Visite de terrain organisée par Action Contre la faim ( expert en sécurité alimentaire et 
représentant de ACF à Addis Abeba). 
3. Rédaction d' un projet commun ACF-VSF avec répartition des activités. 
4. Implication du CIRAD-EMVT dans le montage pour un expertise et un suivi scientifique et 
méthodologique : contacts à poursuivre à Addis Abeba entre les représentants du CIRAD-
EMVT et ACF ainsi qu'en France entre le CIRAD-EMVT et VSF. 
5. Signature des nécessaires autorisations entre ACF et les autorités de la région Somali. 
6. Demande de financement (UE). 
7. Mise en place du projet, les expatriés envoyés par VSF travailleront officiellement sous 
couvert de ACF en Ethiopie. 
VSF pourrait envoyer 2 expatriés : un vétérinaire pour le volet santé animale et un agro-
économiste ou zootechnicien pour le volet amélioration des systèmes de production. Le siège 
de VSF pourrait de plus organiser des missions d'appui. 
De plus, si un tel montage est réalisé en région Somali, le projet Action Contre la Faim en 
région Afar pourrait ainsi bénéficier de l'expertise et de l'appui du CIRAD-EMVT et de VSF 
par la similitude des 2 régions et des actions entreprises. 
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ANNEXE 4 
Programme de recherche de 
P. Bonnet, CIRAD-EMVT/ILRI 
WORKPLAN 1997 
Programme: Livestock Policy Analysis Programme 
Project LOSA Title: Socio-economic and policy straregies for the sustainable de!ivery of anmzal 
health services in imensified peri-urban dairv svsrems 
Location: Ethiopia 
Scientists: P Bonnet, S Ehui 
Research Associates: 
Technicians: Yishak Mengasha, 
Collaborators: CIRAD-EMVT France (URANIE: Unité de Recherche sur l 'Animal et son 
Environnement) , CIRAD-Policy Analysis Research Unit (URPA: Unité de Recherche sur les 
Politiques Agricoles) , MoA/Vet. Services (Ethiopia), Faculty of Veterinary Medicine (Debre 
Zeit, Ethiopia), National Veterinary Institute (Ethiopia), Production system research 
programmes of ILRI-Ethiopia (Market Oriented Smallholder Dairying Research : « Constraints 
analysis for dairy systems » and « Impact of diseases of intensification on milk production » , and 
Production systems analysis and impact assessment ) . 
Background and Justification 
Increasing the productivity of intensified periurban dairy systems is currently one of the major research 
issues at ILRI . Because of a growing demand for dairy products in Sub-Saharan Africa (SSA). mostly in 
major urban centres , there is a urgent role for research to develop technologies and policies that can 
facilitate an improvement in the productivity of dairy production systems. A large number of production 
systems are already changing, resulting in a diversity of dairy systems and animal health constraints. 
Recent studies at ILRI have underlined those pathological specificities and variability from rural 
multipurpose production systems to peri-urban intensive dairy farms in the Addis Abeba milk shed (Le 
Horgne, Rey 1996). These studies have also identified interesting hypotheses for addressing health 
constraints at the farm level (Rey, Lahlou Kassi , Faye, 1994). There is also a good diversity of knowledge 
in temperate areas. But there is still a crucial lack of knowledge concerning those changes in SSA, in 
relation with the remaining questions related to the privatisation of veterinary services and its impact on 
dairy systems productivity , and efficacy on animal health constraints. There is also a need to identify 
and quantify the main animal health constraints and to propose health management techniques and 
policy strategies (e.g. quality and operational capacity of diverse channels for drug provision and 
veterinary or vet-related services) in order to reduce lasses due to diverse pathqlogies and to 
increase the productivity of_ the peri-urban dairy production. A collaboration between CIRAD-
EMVT and ILRI is a major opportunity to address these concerns .. 
Objectives 
1. Identify pathologies and describe the animal health network and sub-systems; 
2 . Evaluate the impact of animal health and health curative and preventive practises , on the 
productivity of herds , and on the incarne of the producers 
3. E valuate the producers · perceptions of animal health and services 
4. ldentify animal health management techniques and policy options to increase the incentives for 
intensified dairy production 
Workplan for 1997 
1. Document the animal health system and dairy systems of production characteristics with 
special focus related to dairy production in Ethiopia. 
-assemble information and bibliography available in the tapie . 
-visit and process a short survey with the main potential partners in the subsector. 
-identify the data already collected and available in technico-economic's and animal 
health, and process a first exploratory analysis (typology, through questions and hypothesis). 
2. Establish a first indicative network for a follow-up of dairy farms and health-actors and a 
conceprual model for data collection, including new data to be collected. 
-list and group the variables usable for the socio-econornic analysis. 
- build questionnaires and data bases . 
-make a guideline for the first statistical analysis (methods). 
3 . Start the collection of data' s, and process a first anal y sis . 
-test the data entry and establish check procedures 
-analyse the first results in the consumption of health services related to diversity of dairy 
systems. 
-verify the 2 assumptions: (l)Availability and Utilisation of veterinary services for 
curative interventions increase with intensification, (2) Patterns of disease incidence change as 
dairy production intensifies . 
Expected Outputs 
-Bener analysis of the diversity of animal healthsystems and provision channels , and prioritize 
their contribution in dairy systems. 
-Verify the-assumptions hypotheses posited in the ILCA Conceptual framework d~cument tested 
(Rey, Thorpe) 
Publications 
One draft paper about Conceptual Madel of Data 
Budget: US $ 64264 
ANNEXE 5 
Stage DESS : étude de la filière de 
transformation du lait à Addis Abeba 
Pascal BONNET/ Guillaume DUTEURTRE 
11-12 
Research Project for a CIRAD-EMVT/ILRI graduate associate: 
Introduction 
Sandrine GRAVIER 
Justification, objectives and programme 
(second draft): for discussion 
97-
Sandrine Gravier is a post-graduate student coming m May from CIRAD-EMVT 
Montpellier for a 5 months period. She will be working on : 
The role of the urban dairy processing units in the intensification process 
of the urban and peri-urban production in and around Addis A baba 
Her work will be funded by CIRAD-EMVT and the French Veterinary and Agricultural 
Project in Ethiopia (PV AFE) (see memo from P. Bonnet to Letty Padolina). lt will be directly 
related to the research carried out in ILRI under the project on« Policy Environment for peri-urban 
dairying », and particularly to the research carried out by Charles Nicholson and his staff on « the 
impact ofrural dairy processing groups on smallholder farmèrs ». 
Justification of the study 
With more than 2.5 million potential consumers and a demographic growth of 3.8 per 
cent/year, the market for dairy products in Addis Ababa represents a major income opportunity for 
dairy farmers in and around Addis Ababa. A vast milk shed (scope of more than 700 km) has been 
identified as the basis for the provision of dairy products to Addis Ababa. In this milk-shed, small 
intra-urban and larger peri-urban producers mostly sell liquid milk to households, catering 
institutions and processors. Those are specialised dairy producers located inside the city, in its 
vicinities, or along the main tarmac roads leading to the city. On the other hand, rural traditional 
small-scale producers mostly sell traditional butter and local cheese. Those are more isolated some 
ofthem being located very far from Addis, i.e. , up to 3 days of transport by truck (Duteurtre, 1993; 
Le Horgne, 1993). 
The intra-urban and peri-urban dairy farmers represent the more intensified and innovative 
producers. They are most of the time relatively new corners in dairy activity. They are investors, 
retired people -or government wôrkers who invested in dairying with a clear commercial objective. 
Since 1991, they have been free-to operate. They use informai channels to market on average 88 per 
cent of their production, and sell the rest to the governmental industrial dairy plant (the Shola 
Plant). The informa! channels typically include contracted direct sales to the neighbouring 
households and regular deliveries by car to catering institutions and dairy processors. The estimated 
quantities of milk marketed under liquid form to Addis Ababa through those channels is around 100 
000 litres/day, i.e. , around 30 millions litres/year (Duteurtre, 1993; Staal, 1995). The delivery costs 
are therefore relatively high, especially for large farms, which would be an argument for processing 
the liquid milk into dairy products. 
In Addis Ababa, 85 per cent of the population is Copt (Orthodox). Those fast several times 
during the year, and particularly during the 55 days before the Ethiopian Eastern (Fassika). This 
fasting consists of avoiding eating and drinking any animal products, including milk and other dairy 
products. During those 2 months, the outlets für dairy products are dramatically reduced, which 
brings producers to process their products for conservation if they want to reduce their losses. 
In addition to that, the market for European-type dairy products is very interesting because 
of the large foreign comrnunity leaving in Addis Ababa (diplomats, NGO workers, etc.). Rich 
Ethiopian households also consume more and more those types of products that are associated to the 
new, modem urban way of life. As a consequence and despite the presence of a small number of 
local dairy processors in the city, large quantities of processed products (powder milk, cheeses, 
pasteurised butter), are imported from Kenya, Eritrea, and Europe. Those imported products are 
expensive and there is a real opportunity to locally develop dairy processing units that would focus 
on this market. 
The market for packaged (pasteurised) ayeb seems also to be a growing market, since the 
traditional ayeb is often not fresh and expensive in town. 
Processing units are therefore of a high interest for the development of the peri-urban 
production. Firstly, they reduce the delivery costs for specialised large-scale liquid milk producers. 
Secondly, they provide an outlet for the long fasting periods. Third, they produce European-type of 
packaged traditional dairy products which have a high added value and for which there is a growing 
market. However, those urban processing units have been very poorly studied. 
Objectives 
Very few is known on their numbers, their processing technologies, their economic 
performances and on the technical and institutional constraints they face. Very few is also known on 
their relation with the production side, and on the competition from the DDE for their milk 
deliveries. 
Therefore, it has been proposed to focus on the role of those dairy processing units located in 
Addis Ababa in the context of a 4 months study financed by CIRAD-EMVT. This study will try to 
relate the production patterns (and the production modernisation) to the processing and 
consumption patterns, using the tools provided by the filière (and systems) approach. The specific 
objectives of this study are: 
1) to review the literature on the dairy system and its development around Addis 
Ababa, and to characterise the modernisation process on-going of the peri-urban dairy production. 
2) to survey the urban dairy processors operating in Addis Ababa, their clients and 
their suppliers -in order to answer some questions including: 
About the processing units: _Who are the processors? What are their strategies? What are the 
dairy processing techniques used by them? How could they improve their techniques? 
What are their gross margin? 
About the supply of milk to those units: How are they provided with milk and who do they buy it 
from? What is the spatial organisation of the collection chain? What containers and other 
techniques are used for the collection process? Is the Lacto-Peroxidase system interesting 
for them (to increase the micro-biological quality of the collected milk and to wider the 
collection scope)? 
About the market for dairy products: What are the processed products? How do they see the 
prospects of the market for such products? What is the effect of the seasonal variations of 
the demand (fasting periods and feasts) on their activity? 
About the policy environment? What are the import regulations for dairy equipment? What is the 
licence requirement? What are the taxes or subsidies? What are the sanitary regulations? 
3) to analyse the results of tlie survey and to write a report (in French) 
contributing to answer the following general questions: What is the major contribution of the urban 
dairy processing units to the dairy development process happening around Addis Ababa? And what 
are the main constraints to the development of those urban dairy processors? 
Programme 
Given the limited amount of time available for the study, the proposed programme is as 
follows: 
1) Literature review and related short visits: 20th May to the 15th of June 
2) Questionnaires writing and testing: 16th of June to the 6th of June 
3) Forma! survey: 6th to 31st of July 
4) Data entry: 1 st to 8th of August 
5) Data analysis: 8th to 31 st August 
6) Report writing (in Addis): 1st ofSeptember to 20th ofOctober 
The sample will be based on a exhaustive return dairy processors in Addis. The whole 
sample will include each processing unit, their suppliers and around 10 clients. Qualitative and 
quantitative questions will be asked. Attention will be given to set up persona! relationships with the 
concemed processors and a collaborative atmosphere (with the LPS kits) so that economic data will 
be available for the study. 
Table 1: Sorne of the urban dairy processors in Addis Ababa 
Name of the processor Type of Business Location 
Barka Supermarket Import of dairy products from French Lycee 
Asmara, cream processing in Addis 
and liquid milk retailing 
Bonny's Cheese Cheese processing Ibex hotel 
Supermarket 
Fantu Supermarket ltalian cheese, cream, ayeb and Bole Avenue 
butter processing 
La Casa del Pasteurised milk, ergo, pasteurised Meskal Square (Bole Avenue) 
Fromaggio ayeb 
Stadium Butchery I talian cheeses, pasteurised ayeb, Sulu/ta (Mekonnenfarm?) 
liquid milk, cream processing 
Salam village ltalian cheese, fresh cream, liquid Kotabe 
- milk -
Others .... -
Preliminary visits will be organised to Debre Zeit dairy technology unit (to talk about the 
SLP tests), to a small number of representative small-scale dairy farmers (Debre Birhan?), to some 
rural dairy processing units (with Chuck? Sululta unit to test the questionnaires), to some small-
scale urban milk producers, and to some larger dairy producers (W /zro Genet, others?). 
Sorne resource persons will be visited during the literature review, such as the representative 
or the Addis Ababa Dairy Producers Association, some entrepreneurs and the Dairy Development 
Enterprise (DDE). 
A meeting will be organised once a week in Addis Ababa with Pascal Bonnet, Guillawne 
Duteurtre, Charles Nicholson and eventually some other resource persans. 
Le lait et les produits laitiers sont utilisés par l'homme depuis les temps préhistoriques. La 
fabrication du beurre remonte à 2 000 ans avant J.C. La fabrication de fromage a été 
découverte accidentellement et développée dans la région de l'Irak aux alentours de 6 000 à 7 
000 ans avant J.C ; la technique s'est propagée avec les migrations de populations dues aux 
famines, aux conflits et aux invasions (O'Connor. C.B, 1995). 
Il y actuellement plus de 2 000 variétés de fromages dans le monde, les particularités de 
chaque pays étant dues aux différents systèmes d'agriculture existants. 
En Afrique, il existe une production laitière dans la plupart des systèmes de production 
agricoles. En laissant le lait s'acidifier naturellement, on obtient un produit qui se conserve 
sans pournr. 
Bien qu'il existe des usines de transformation du lait en Afrique, la plupart du lait produit dans 
les foyers est transformé sur place, à la ferme, par des techniques traditionnelles. 
Le développement urbain, l'accroissement de la population et un taux de consommation de lait 
et produits laitiers augmentant de 2, 1 % par an en Afrique sub-saharienne offrent une véritable 
opportunité aux producteurs laitiers et aux transformateurs . En effet, en ne tenant compte que 
de l'augmentation de population (à peu près 15 millions par an) - le niveau de consommation 
restant à 27 kg de lait et produits laitiers par personne et par an - le besoin en produits laitiers 
devrait augmenter de 400 millions de kg chaque année dans toute l'Afrique sub-saharienne 
(O'Connor.C.B, 1993). 
En Ethiopie, le lait et les produits laitiers sont un moyen important de développement pour le 
pays et sa population du fait même qu'ils font intégralement partie de la culture et des 
traditions. 
Cette étude a pour but d'essayer d'établir un rapport entre les modèles de production et ceux de 
transformation et de consommation en utilisant une approche filière . Ceci pour nous 
permettre de comprendre en quoi l'approche filière peut jouer un rôle dans le développement 
de la production laitière. 
En parallèle au travail d'enquêtes, sera mis en place une expérimentation chez les 
transformateurs sur l'utilisation du LPS (Système Lacto Péroxydase) comme méthode de 
préservation du lait cru. En effet, dans un contexte où l'utilisation de la chaîne du froid n'est 
pas toujours possible pour des raisons économiques ou pour des raisons plus pratiques -
comme les coupures de courant, relativement fréquentes à Addis Abeba - l'alternative de 
l'utilisation du LPS peut s'avérer judicieuse. 
